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Abstract
Anderson, Charlise Askew. Ed.D. The University of Memphis. December, 2016.
Undergraduate Teacher Candidate Perceptions Integrating Technology in Classroom
Instruction. Major Professor: Jeffery L. Wilson, Ph.D.
The purpose of this study was to analyze undergraduate teacher candidates’ perceptions
on integrating technology in the classroom. The study was embedded in the “Technology
Pedagogical Content Knowledge” theoretical model. A sample of 143 undergraduate
teacher candidates participated in the study. They were asked to address items on a
survey featuring concepts related to teacher perceptions on integrating technology in the
classroom. Data were analyzed using descriptives, analysis of variance, and regression
analysis. The study contributes to existing research and missing information about
teacher candidates’ perceptions, attitudes, and behaviors on integrating technology in the
classroom. The study revealed that the grade level taught was not a statistically
significant predictor of teacher candidates perceived competence, ability to plan for or
apply technology, nor teacher candidates’ ability to integrate technology in compliance
with state and/or district standards. The study revealed that teacher candidates’ belief
factors was a statistically significant predictor of teacher candidates’ ability to plan for
and to apply technology in the learning environment.
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Chapter 1
Introduction
Developments in the integration of technology in the classroom among preservice teachers and in-service teachers point to perceptions, self-efficacy, instructional
environments, benchmarks, knowledge, skills, awareness, evaluation of software,
theoretical frameworks, and competence. Zhao (2007) found that competent teachers who
valued integrating technology in their classroom promoted educational gains among
students. Further, data showed directed methods of technology integration strategies
work well for addressing certain kinds of teaching and learning problems. A study by
Bauer and Kenton (2005) demonstrated that competent teachers who integrated
technology were successful in moving instruction forward among learners. The
implications of the study revealed that teacher preparation to build competency in
integrating technology in the classroom is of paramount importance. Al-awidi and
Alghazo (2012) found that mastery experience with technology applications coupled with
vicarious experiences with using technology was the determinant of student teachers’
self-efficacy to decide to integrate technology in the classroom. The teacher candidates’
judgment on how well they can execute the infusion of technology in the classroom
influences their teaching strategy.
The focus of the current study was to identify factors that influence undergraduate
teacher candidates to integrate technology in the classroom. Understanding these factors
is critical to undergraduate teacher candidates’ preparation to integrate technology in the
classroom. Because technology integration is a very broad concept and has several
aspects and implications, this study was embedded in the technology theories and sought
to learn more about the factors which influence teacher candidates to infuse technology in
1

the classroom. Therefore, the factors of interest to the current study were self-efficacy,
perceptions, technology, integrating technology, instructional environment, benchmarks,
software evaluation, and theories of integration technology in the classroom. Further, this
study generated data that can be used to address missing information related to
undergraduate teacher candidates’ competence and preparation for integrating technology
in the classroom.
Background
Gray, Thomas, and Lewis (2010) assert that in public schools, technologies for
instruction are available which include various technology devices for instruction, liquid
crystal display, 93% digital light processing projectors, 93% digital cameras, and 73%
interactive whiteboards. The implication is that technologies are available for teachers in
the classroom, but teachers must be competent to use them for instructional purposes.
Earlier, Kleiner, Thomas, and Lewis (2007) found that 93% reported major barriers to the
ability of teacher candidates to practice educational technology-related skills and
knowledge during their field experiences. While the findings imply that teacher education
programs were designed to prepare teacher candidates to use educational technology,
institutions reported several barriers that restrain teacher candidates’ ability to use
technology-related skills during their field experience. For example, reported barriers
included competing priorities in the classroom (74%), available technology infrastructure
in the schools (73%), lack of training or skill (64%), time (62%), and willingness (53%)
on the part of supervising teachers to integrate technology in their classrooms (Kleiner et
al., 2007).
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A study conducted in the United Emirates by Almekhlafi and Almeqdadi (2010)
analyzed teacher perceptions toward integrating technology in the classrooms of K-12
environment with emphasis on perceptions and attitudes. In the study, a sample of 100
student teachers participated in which findings showed teachers had very high
perceptions of their students using technology effectively in the classroom. Teachers
perceived their competencies as high in integrating technology in the classroom. Teachers
also indicated that time and curriculum constituted the major barrier that prevented them
from integrating technology in the classroom. When asked to what extent teachers
perceived their use of technology tools in the classroom, teachers responded that they
used technologies such as different software tools, transparencies, Internet, maps, overhead projectors, and flyers to move instruction forward.
In an earlier study conducted in Taiwan, Ming-Mu (2008) sought to determine
whether student teachers develop perceptions, beliefs and self-efficacy about using
technology in the classroom as they learn on the Internet-assisted language learning and
teaching environment. Ming-Mu relied on social cognitive theory by Bandura (1986),
which postulates that one’s past experiences and beliefs are the determinants of future
behavior. The study found that the development of perceptions and attitudes toward
technology use can be influenced by past experiences and belief. Ming-Mu concluded
that instructional environments are powerful vehicles from which student teachers
develop knowledge, perceptions, beliefs, and attitudes toward integrating technology in
the classroom. This study has implications for student teachers’ self-efficacy, confidence,
belief and attitudes when it comes to integrating technology in the classroom. Support for
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this study was given by Davis (1989) who claimed that internal attitudes and self-efficacy
were paramount influencers of one’s intentions to use technology in the classroom.
Brush and Saye (2009) noted that the context in which a teacher encounters
technology influences how he or she learns how to use technology in the classroom,
confidence developed to use technology in the classroom, and development of selfefficacy to generate confidence to know when to use skills to integrate technology in the
classroom. The context in which a teacher develops knowledge about how to use
technology in the classroom has a constructivism connotation which influences when and
how a teacher makes the judgment to apply technology in the lesson plan to support
teaching and learning.
Gorder (2008) suggested three approaches for teachers regarding when and how
to use technology in instructional environments. First, a teacher must learn the
technology. This is a necessary step because it provides a teacher with knowledge of the
technology, dynamics of the technology, category of the technology, and appropriateness
of the technology for integrating into the lesson plans which propel instruction forward
and enables students to learn and develop new knowledge and skills in subject matter.
Second, a teacher must select the technology that fits the lesson to be presented to the
students. This is a necessary step because selecting technology for instructional purpose
means that the teacher is well aware of the ramifications and capabilities of the
technology in encouraging and promoting learning. Teachers have good reasons for
spending some time evaluating software before selecting it for classroom use.
Technological products must match clearly identified instructional needs. For example,
eye-catching screen displays should not be the primary criteria for selecting a technology
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product. Third, a teacher must use a technology that allows students to learn in an
attempt to develop new knowledge and acquire new skills. Gorder’s suggestions have
implications for the teacher to be familiar with the technology. Teachers who are
unfamiliar with the technology find difficulties in applying it in the classroom to promote
instruction and learn.
Handelzalts, Berg, Slochteren, and Verdonschot (2007) suggest pre-service and
in-service teachers must equip themselves with knowledge and skills to integrate
technology in the classroom. Teacher training institutions should offer student teachers
many opportunities to immerse themselves into the resources where technology is in
abundance. Undergraduate teacher candidates should be exposed to more computer
science courses that are applicable for use in the classroom where lesson plans are geared
towards promoting learning of subject matter among students. By exposing student
teachers to more technology, they can develop a technology self-efficacy essential to
allow them to provide them confidence to integrate technology in the classroom. By
narrowing student teachers’ exposure to more technology, their confidence to use
technology and develop a technology self-efficacy is limited in scope. Student teachers
should understand the importance of technology integration in the classroom. The
acquisition of knowledge of technology and how it influences teachers’ technology selfefficacy is a paramount issue in the representation of student teachers’ perceptions about
technology in the instructional environments.
In a study on teacher technology use in the classroom, Mundy, Kupczynski, and
Kee (2012) found that teachers were less likely to use technology in the classroom and do
not feel that there was a benefit to using technology in the classroom. There is some
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degree of disagreement among educators on whether a gap exists between the technical
expertise needed for the 21st century and the existing state of the American educational
system (Moylan, 2008). It has been a matter of divergence that the application of
technology into the education system has done little to advance the quality of the
instruction and knowledge (Brown & Warschauer, 2006). To many, technology can play
an indispensable protagonist in converting education. In fact, there have been countless
exertions to get teachers to incorporate technology into the education and culture process
(Adams, 2007). While the budgeting of billions of dollars towards educational
technology development and implementation by the United States are key factors; the
single biggest barrier to widespread school technology implementation rests at the stateand school-district level (Wallis, 2006). Very little exploration has been performed in
discovering the connection between instructive technology and pre-service teachers’
reliable use of technology at their placement situation for higher-order learning or
problem solving activities. John Dewey speculated there was a substantial relationship
between student achievement and developmental life skills (Dewey, 1916). According to
Dewey (1916), the educator’s obligation was to blend the elements of training and
appropriate life skills to make a substantial influence to the worth of a student’s life.
Dewey’s impression is pertinent today as instructors scuffle with being equipped to
assimilate technology in classroom teaching and to use 21st century abilities as a means
to expand student achievement. Bruce (2000) submits that Dewey would approve of the
use of technology as an aid to assist students to better communicate with each other and
learn more about the world. Consequently, the study of undergraduate teacher
candidates’ role in integrating technology has an important role in generating new
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information that expands our knowledge about effective integration of technology in the
classroom.
Statement of the Problem
Although researchers have discussed educational technology in great length, there
is still little research on to what extent factors such as teacher technology self-efficacy,
teachers’ perceptions on integration of technology in classroom, confidence, knowledge,
skills, and competence influence the integration of technology in the classroom (Teo &
Chee, 2010). Hew and Brush (2007) cautions of the dangers that hamper technology from
being an effective tool in promoting learning and teaching. These factors include lack of
resources to support technology use, lack of specific knowledge and skills, instructional
structures, attitudes and beliefs, high stakes testing, and subject culture.
Previous approaches to helping teachers learn to take advantage of technology,
such as knowledge of content or professional development, have focused on teaching
teachers about technology and not on using the technology to teach their content area
(Mishra & Koheler, 2006; Thompson & Mishra, 2007). Although there exists a good
deal of research which discusses educational technology and the views of teachers about
technology use in the classroom, few studies have been conducted on undergraduate
teacher candidate use of technology and their pedagogical preparedness to integrate
technology in their teaching (Zhao & Bryant, 2007).
Recent reform initiatives have stated the importance of educational technology to
the point of establishing standards in the K-12 setting for students, teachers, and
administrators (ISTE.NETS, 2008). Although many schools are equipped with the latest
instructional technologies, multiple studies have indicated that more than half of the
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teachers equipped with computers use them only for administrative functions, and only
half of their students report using technology more than once a week. In addition, many
teachers reported feeling ill-prepared to employ these tools effectively (NCES, 2007,
2010). Preparing future teachers with the knowledge and skills for the practical
implementation of technology integration within the classroom is paramount.
Purpose Statement
Examining the perceptions of educators contributes to the important realization
that students of the 21st century are different and require different learning styles. The
purpose of the current study was to explore predictive relationships between grade level
taught and belief factors of teacher candidates and their technology practices. It was
anticipated that this study would help administrative leaders in their technology planning
efforts and inform the fields of K-12 and teacher education.
Research Questions
The research questions that served as a guide to this study included the following:
1. To what extent do grade level taught and belief factors predict teacher candidates’
perceived competence in using technology?
2. To what extent do grade level taught and belief factors predict teacher candidates’
ability to plan for the integration of technology in the learning environment?
3. To what extent do grade level taught and belief factors predict teacher candidates’
ability to apply technology in the learning environment?
4. To what extent do grade level taught and belief factors predict teacher candidates’
ability to integrate technology that comply with state and/or district standards?
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Significance of the Study
Hew and Brush (2007) noted that teachers who used technology in the classroom
must be cautioned of the dangers that hampered technology from being an effective tool
in promoting learning and teaching. According to Hew and Brush (2007), six factors can
prevent the effective integration of technology in the classroom. First is the lack of
resources to support the implementation of technology. Classrooms that lack technology
and appropriate tools deprive students of the opportunity to extract knowledge from
materials where critical concepts can be learned with the enhancement of technology
capabilities. The second factor is the lack of specific knowledge and skills. Teachers who
do not possess knowledge and skills pertinent to implement technology in the classroom
experience difficulties in integrating technology in the classroom which leads students to
miss the opportunity to learning with the aid of technology. Teachers must be introduced
to the technology through administrative and professional development opportunities.
Third, instructional structures are important, however, some structures are not conducive
for learning. Leading factors that prevent instructional structures to thrive and aid student
learning and promote effective instruction include administrative routines, non-existence
of role models to aid teachers to learn how to use the technology in the classroom, and
failure to construct planning phases on how technology can be implemented in the
classroom. Administrators can act as role models and provide teachers practice on how to
use technology in the classroom. Planning by administrators must be included in showing
teachers to use technology for instructional purposes.
The fourth contributing factor consists of attitudes and beliefs. Beliefs determine
a person’s attitude. The teacher’s decision to integrate technology with the curriculum

9

primarily depends on the teacher and their beliefs about new developments in technology.
Fifth is high stakes testing where teachers do not seem to have time to conduct
assessment and collect assessment data and then focus on learning how to integrate the
technology in the classroom. The final factor is subject culture where teachers appear
unwilling to integrate technology in their subject areas because the technology does not
fit the traditional instructional design of subject matter. Hew and Brush’s six-factor steps
to prevent a teacher from integrating technology in the classroom has implications for
effective teaching. Teachers cannot integrate technology if they do not gain support of
the administration’s endorsement. Teachers cannot integrate technology if they do not
have knowledge and skills essential form implementing the technology in the classroom.
Teachers will continue to find resistance to integrating technology if their attitudes and
beliefs are not to be proactive in researching technologies that empower them to integrate
technology in the classroom.
The current study will add to existing research and literature in the area of
instructional technology by providing theoretical grounding. By examining the need for
preparing future teachers with the knowledge and skills in the practical implementation of
technology integration in classroom instruction, administrators and teachers can plan an
effective teacher education program and review their current curriculum to ensure that the
challenge our future teachers face to integrate technology in their classroom instruction is
being addressed. The significance of the study to the field of education is that
investigating factors that influence teacher candidates to integrate technology will lead to
understanding teacher effectiveness and empowerment in the learning environment.
Technology is associated with promoting positive education outcomes (Handelzalts et al.,
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2006; Mishra & Koehler, 2006; Teo & Chee, 2010). Studying how factors influence
teacher candidates to link technology to the learning environment will lead to
understanding and identifying strategic instructional strategies that support effective
teaching (Billings & Mathison, 2011).
Theoretical Framework
Deciding what kind of learning works best is fundamental to understanding when
technology works best. Hirsch (2002) pointed out two different views on teaching and
learning where technology applications could enhance either directed instruction or
constructivist or inquiry-based learning. Both approaches were based on the work of
respected learning theorists and psychologists who have studied both the behavior of
human beings as learning organisms and the behavior of students in schools and
classrooms. In regards to directed instruction for example, Carnine, Silbert, and
Kameenui (1997), as well as, Stein, Silbert, and Carnine (1997) found that drill and
practice can help teach basic reading and mathematics skills. Computer applications have
qualities to attract students’ attention and provide repetitive application and practice on
an individual basis. Further, computers can give fast, accurate information on students’
skill levels and provide consistent sequences of activities to fulfill instructional events.
These technological implications represent cognitive-behavioral and informationprocessing learning theories.
The current study is embedded in the technology theories which focus on factors
including cognitive behavioral theory, motivational theories, learning theories,
information processing theories, and leadership theories. The social cognitive behavioral
theory proposed by Bandura (2002b) stated that people learn by observation and imitation
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of a model. These people subsequently used the experiences and perceptions to influence
their behavior in any given situation. Studies have demonstrated that teachers who focus
on social cognitive theory help their learners to focus on the learning materials. These
materials can be technology that is used subsequently to teach lessons. When students
interact with technology in a classroom setting, they learn. When teachers use these
technologies as an instructional aide, they apply them to teach students important
concepts. The application of this technology is an indication of having learned through
observation and having imitated a role model (Bandura, 2002b; Brush & Saye, 2009).
Cognitive and behavioral theories have paved a way to understand how people interact
with the technology. Additionally, these individuals interact with technology by learning
using the human senses. They observed models from which they emulated the use of
technology. They imitated models with whom they interacted. The human interactions
permitted by observation, imitation and emulating governs the level of acquisition of
knowledge and skills that are demonstration through the mode of acting or producing
some level of action (Bandura, 2002b; Jonassen, 2005).
Based on previous research, the current study adopted the Technological
Pedagogical Content Knowledge (TPCK) model developed by Mishra and Koehler
(2006). Mishra and Koehler proposed the TPCK model for pre-service teachers and inservice teachers for integrating technology in the classroom. The features of this model
include content knowledge, pedagogical knowledge, technology knowledge, pedagogical
content knowledge, technological content knowledge, and technological pedagogical
knowledge. According to Mishra and Koehler (2006), content knowledge is embedded in
the various subject areas taught in schools. Pedagogical knowledge is embedded in the
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teaching styles, teaching techniques, methods, and integration of pedagogy into
instructional delivery. Technology knowledge refers to knowledge of existing
technologies such as software and hardware. Pedagogical content knowledge refers to
knowledge refers knowledge a teacher has about teaching techniques that are appropriate
to deliver instruction in a content area.
Technological content knowledge refers to knowledge that is applied in content
utilizing technology’s capabilities to deliver instruction. Technological pedagogical
knowledge refers knowing pedagogical tools that can be integrated into technology to
deliver instruction. Technological pedagogical content knowledge refers to the linkages
formed by technology, content, and pedagogy to promote the delivery of instruction in
the classroom. Mishra and Koehler (2006) believe that the TPCK can be applied in
developing classroom lesson plans across all subject matter. Technology becomes the
binding force for realizing effective and efficient integration of technology of preference
by the teacher. The TPCK has implications for lesson development, delivery of
instruction, assessment of student progress now and overtime, and improving instruction
(Mishra & Koehler, 2006). Second, the TPCK framework has been used in many
instances by researchers to improve classroom teaching, assessment, and curriculum
development.
Assumptions
The study made the following assumptions:
1. Undergraduate teacher candidates’ perceptions about technology influence their
behaviors to integrate technology in the classroom (Anderson & Maninger, 2007).
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2. Undergraduate teacher candidates’ beliefs about technology influence their intent
to integrate technology in the classroom (Brush & Saye, 2009).
3. Undergraduate teacher candidates’ technology self-efficacy influence their
competence about integrating technology (Deale & Pastore, 2014).
4. Undergraduate teacher candidates’ perceptions about technology influence their
competence to integrate technology in the classroom (Fitzallen, 2007).
Limitations
Both quantitative and qualitative approaches are legitimate modes for educational
research. To capture the participants’ perceptions in this study, the researcher framed the
study more from the quantitative approach. This quantitative study had several
limitations. First, the sample used in this investigation included only participants from
two institutions. Second, the study’s scope was isolated to the geographical area of
Middle Tennessee. Third, the two institutions selected as research sites were located in
one state; yielding results which were not representative at the national level.
Delimitations
This study did not intend to cover the fact that teacher candidates have been
exposed to computer use or the ability to use the Internet. The boundaries were defined
to teacher candidate proficiency to be effective in integrating technology in the classroom
and exposed the major barriers that exist within teacher candidate preparedness.
Definition of Terms
The following words require further explanation:
Constructivism – Inquiry-based method which supports constructivist learning
theory of allowing students to do activities that help them generate their own knowledge.
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Educational Technology – A combination of the processes and tools involved in
addressing educational needs and problems, with an emphasis on applying the most
current tools: computers and other electronic technologies.
In-Service Teachers – Teachers who have completed their formal training at a
post-secondary teacher preparation program.
Integrating Technology – The process of determining which electronic tools and
which methods for implementing them are appropriate responses to given classroom
situations and problems.
Instructional Technology – The subset of educational technology that deals
directly with teaching and learning applications (as opposed to educational administrative
applications).
Pre-service Teacher – Teacher candidates who have not entered their service as a
certified teacher.
Self-efficacy – A belief in one’s capability to execute tasks.
Technological Pedagogical Content Knowledge (TPCK) – A framework
involving the pedagogical use of technology.
Technology Tools – An overlapping combination of media, instructional systems,
and computer-based support systems which emphasize subset of these resources,
focusing primarily on computers and their roles in instructional systems.
Teacher Candidate – Undergraduate students enrolled in a certified teacher
education program whose principal academic endeavor consists of field experience
towards fulfilling degree requirements.
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Teacher Perception – What teachers believe about their competency to integrate
technology for pedagogical purposes.
Study Overview
Chapter 1 presented the background for this study, specified the problem,
indicated deficiencies in the study, and described the significance of the study. A review
of the related literature will be presented in Chapter 2. Chapter 3 will present a
description of the research design, the participants, the institutions studied, the
methodology for data collection, the manner in which that data was analyzed, and the
instrumentation used in this study. Chapter 4 will report the findings of the study in
narrative format supplemented by tables. Chapter 5 will present a reflection on the
results, implications of the study, and recommendations for administrators.
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Chapter 2
Review of Literature
The focus of this chapter is to present literature that relates to undergraduate
teacher candidates’ perceptions about integrating technology in the classroom. Five major
concepts represent this conceptualization: perceptions and self-efficacy; instructional
environments; theory; software evaluation; and benchmarks. Perceptions of
undergraduate teacher candidates influence how they decide to integrate technology in
the classroom. Self-efficacy is associated with teachers’ beliefs about integrating
technology. Instructional environments that integrate technology realize positive student
educational gains. Benchmarks mandate teachers to teach to the prescribed standards of
the given state. Deviations from standards deprived students from realizing the essence of
learning, growing, and developing in educational settings (Bandura, 1986; Handelzalts et
al., 2007). This chapter structures the following review of the relevant literature around
these five major concepts. This review reveals the extent to which the study of the
professional journeys of undergraduate teacher candidates is necessary to further
understand the how teacher candidates can more effective integrate technology into the
classroom environment.
Perceptions and Self-Efficacy
This section of the literature review explores issues related to undergraduate
teacher candidates’ perceptions of self-efficacy. The conceptualization of self-efficacy is
embedded in Bandura’s (1997) “Self-Efficacy: Exercise of Control” theory. In this
theory, the individual uses confidence to control the environment in which activities are
being staged (Bandura, 2002b).
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A mixed methods study conducted by Al-awidi and Alghazo (2012) explored
perceptions of pre-service teachers and in-service teachers about technology integration
in classrooms in the United Arab Emirates. This study attempted to determine how these
teachers developed perceptions about the use of technology in the classroom. A sample of
62 student teachers participated in the study who were drawn from the United Arab
Emirates University. These students responded to a survey gauging their beliefs about
their own self-efficacy in infusing technology in the classroom. The researchers assessed
the data using pre- and post-surveys. Another sample of 16 student teachers underwent
interviews which focused on their self-efficacy beliefs about use of technology in the
classroom (Al-awidi & Alghazo 2012). Findings from this study demonstrated that the
teachers’ experiences with using technology were paramount factors that impacted their
development of self-efficacy and their ability to make sound judgments about when and
how to use technology in the classroom. Mastery experience with technology applications
in the classroom, coupled with vicarious experiences with using technology in the
classroom, appeared to be the determining factor in the development of student teachers’
self-efficacy and when and how they decided to use technology in the classroom. The
study has implications for technology integration in the classroom and its ties to selfefficacy among student teachers.
Al-awidi and Alghazo’s (2012) study has additional implications for the
development of student teacher confidence that propels their self-efficacy to generate the
necessary confidence to make sound judgments about when to use the technology in the
classroom. In addition, the study has demonstrated that self-efficacy, in combination with
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knowledge, skills, and confidence, are the empowering tools that sustain the student
teacher’s interest to use technology in the classroom.
Other studies support Al-awidi and Alghazo’s findings. Abbit and Klett (2007)
noted that self-efficacy is the root of the effective infusion of technology in the
classroom. A teacher must demonstrate proper judgment about how and when to use
technology in the classroom, and that takes proper skills and knowledge about
technology. When a teacher fails to exercise sound judgment about how to use
technology in the classroom, it is an indication that the teacher lacks self-efficacy, which
is the driving force that activates the teacher’s knowledge, skills and confidence to deal
with technology and determine its implementation for classroom purposes. Brush and
Saye (2009) noted that the context in which a teacher encounters technology influences
how he or she learns to use technology in the classroom, the degree of confidence
developed to use technology in the classroom, and the development of self-efficacy that
generates the necessary confidence to know when and how to use the proper skills to
integrate technology in the classroom. Further, the context in which a teacher develops
knowledge about how to use technology in the classroom has a constructivist, which
thereby influences when and how a teacher makes the judgment to apply technology in
the lesson plan to ultimately support teaching and learning.
Instructional environments offer student teachers opportunities to develop their
self-efficacy and broad their horizons about how technology can be utilized in classroom
settings. A study by Ming-Mu (2008) was undertaken in a Taiwanese university among
student teachers who were studying instruction in English as a Foreign Language that
used the Internet. The intent of the study was to determine whether student teachers
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developed perceptions, beliefs, and self-efficacy about using technology in the classroom
in a teaching environment that depended on Internet-assisted language learning. MingMu relied on two sources to undertake the study and gain an understanding of how
student teachers develop perceptions towards use of technology in the classroom. The
first source was the social cognitive theory of Bandura (1986), which postulated that
one’s past experiences and beliefs are the determinants of future behavior. Hence, the
development of perceptions and attitudes toward technology use can be influenced by
past experiences and beliefs. The second source was Davis (1989), who claimed that
internal attitudes and self-efficacy are paramount influences of one’s intention to use
technology in the classroom. Based on these sources, Ming-Mu (2008) conducted a
quantitative study using questionnaires.
In Ming-Mu’s (2008) study used a sample of 101 student teachers. Data were
collected using structured questionnaires which were used to gauge student teachers’
perceptions and self-efficacy to use technology in the classroom. Findings showed that
student teachers had positive attitudes and experiences toward the use of Internet-assisted
language instruction. Ming-Mu concluded that instructional environments are powerful
vehicles from which student teachers develop knowledge, perceptions, beliefs, and
attitudes toward integrating technology in the classroom. The study has broad
implications for student teachers’ self-efficacy, confidence, belief, and attitudes about
integrating technology in the classroom.
Almekhlafi and Almeqdadi’s (2010) study, based in the United Arab Emirates,
focused on analyzing teacher perceptions toward integrating technology in the K-12
classrooms, with particular emphasis on perceptions and attitudes. A sample of 100
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student teachers participated in the study. One group was administered a questionnaire,
and the other was subjected to a focus group interview. Data were analyzed utilizing IBM
SPSS‘s descriptives, multivariate analysis, and analysis of variance. Findings showed
teachers had very high perceptions of their students using technology effectively in the
classroom. When asked how teachers perceived their competencies related to integrating
technology in the classroom, teachers perceived their competencies as high. When asked
how teachers perceived obstacles and incentives related to successful technology
integration in the classroom, teachers indicated that time and curriculum constituted the
major barrier that prevented them from integrating technology in the classroom. When
asked to what extent teachers perceived their use of technology tools in the classroom,
teachers indicated that they used technologies such as different software, transparencies,
Internet, maps, over-head projectors, and flyers to move instruction forward. These
findings have implications for lesson plan development and implementation in the
classroom, knowledge and awareness of technologies, and learner appreciation of
technology use in the classroom.
Undergraduate teacher candidates who demonstrate competency in technology as
a result of training in a certified teacher education program are future instructional
leaders who will lead students in their classroom to learn effectively and efficiently and
how to use technology as a tool for learning. Instructional leadership begins with mastery
of instructional delivery using technology. The teacher candidate who demonstrates
competence with technology will lead with confidence in the classroom and will promote
learning development among students. PSU and GTU have an efficient teacher education
programs that will allow undergraduate teacher candidates to gain knowledge and skills
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to increase their competency in technology application in the classroom. Controlling the
teaching environment requires knowledge and skills in technology application in the
classroom. Further, controlling the technology-based learning environment is a best
practice and a leadership skill that teachers should demonstrate (Brophy & Good, 1970;
Cunningham & Cordeiro, 2006; Jonassen, 2005).
Instructional Environments
The role of instructional environments in aiding student teachers’ use of
technology to promote learning, and providing opportunities presented to student teachers
to gain the skills needed to integrate technology in the classroom, cannot be ignored by a
researcher who is delving into student teachers’ perceptions on integrating technology in
the classroom. This section explores the ramifications of the environment in which
student teachers are connected to technology on the overall perceptions of student
teachers. The emphasis is on examining global activities in which pre-service teachers are
being exposed to technology. Several researchers provide frameworks and strategies for
integrating technology in the instructional environment as a teacher sets out to encourage
students to learn.
The study by Teo and Chee (2010) explored student teachers’ intent to use
technology while using the Theory of Planned Behavior as the guiding principle of the
research. A sample of 157 student teachers filled out questionnaires gauging their
attitudes toward the use of technology. The questionnaires used four variables. Findings
showed that the attitude of student teachers was the predictor of the intent to use
technology. The implication of the study is that student teachers’ attitudes predict
whether they plan to use technology for instructional purposes. This finding has
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implications for instructional design and evaluation of learning in instructional basedlearning environments.
Many educators agree that it is necessary for teachers to know how to use
technology in instructional environments. Bauer and Kenton (2005) examined the role of
technology in the classroom for teachers who were integrating the technologies. The
competencies of these teachers were also studied. Data showed that teachers who were
very competent in integrating technology were successful in moving instruction forward
among learners. The competencies they had in technology were instrumental in providing
them confidence to integrate technology in the classroom.
Zhao (2007) explored the perspectives and experiences of teachers in teaching
content. A sample of 17 social studies teachers who had been trained in the integration of
technology in the classroom were studied. These teachers were exposed to four types of
technology-based learning environments: (a) teacher-centered, (b) structured inquiry, (c)
teacher-student negotiated, and (d) student-centered. Data showed that teachers who
valued and wanted to always use technology in their classroom were also the ones who
engaged successfully in learning how to integrate technology in training classes. These
teachers showed determination to use technology in their classroom because prior
experiences gave them the confidence and knowledge to integrate technology in the
classroom.
A study conducted by Anderson and Maninger (2007) examined student teachers’
changes and factors affecting their technology abilities, beliefs, and intentions. Results
showed student teachers were certain that they would use their perceived abilities, selfefficacy beliefs, value beliefs, and intentions to integrate technology in the classrooms.
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The researchers found a correlation among variables, including self-efficacy, value
beliefs, and intentions. In particular, the student teachers’ abilities were found to be
correlated with self-efficacy and computer access. The intentions to integrate technology
in the classroom were better predicted by variables which include self-efficacy beliefs,
gender, and value beliefs. These findings indicate that conscientiousness about
integrating technology among student teachers develops during their exposure to the
technologies. Further, the intentions to apply technology in their lesson plans appear to be
enhanced during the exposure phase to varieties of technologies. The implication is that
the teacher’s journey to integrate technology is a function of exposure, training, practices,
self-efficacy, beliefs, and intentions to use technology as a repertoire for promoting
learning and teaching.
Theories Related to Teacher Perception and Technology
This section of the literature review explores theories that relate to how
undergraduate teacher candidates develop their perceptions about technology and how
technology can be a tool for assisting with the implementation of classroom lesson plans
to make instruction and learning more effective and more efficient. Several technologybased learning and teaching theories have been proposed by several researchers with
expertise in technology. These theories are the subject of review in this section and
provide the advantage of enabling researchers to focus on the theory of technology
integration in the classroom.
Mishra and Koehler (2006) proposed the Technological Pedagogical Content
Knowledge (TPCK) model for pre-service teachers and service teachers for integrating
technology in the classroom. The features of this model include: content knowledge,
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pedagogical knowledge, technology knowledge, pedagogical content knowledge,
technological content knowledge, technological pedagogical knowledge, and
technological pedagogical content knowledge. According to Mishra and Koehler (2006),
content knowledge is embedded in the various subject areas taught in schools, while
pedagogical knowledge is embedded in the teaching styles, teaching techniques, methods,
and integration of pedagogy into instructional delivery. Technology knowledge refers to
knowledge of existing technologies such as software and hardware. Pedagogical content
knowledge refers to knowledge a teacher has about appropriate teaching techniques to
deliver instruction in a particular content area. Technological content knowledge refers to
knowledge that is applied in a content utilizing technology’s capabilities to deliver
instruction. Technological pedagogical knowledge refers to knowing pedagogical tools
that can be integrated into technology to deliver instruction. Technological pedagogical
content knowledge refers to the linkages formed by technology, content, and pedagogy to
promote the delivery of instruction in the classroom. Mishra and Koehler (2006) believed
that the TPCK could be applied to develop classroom lesson plans across all subject
matters. In this model, technology becomes the binding force for realizing effective and
efficient integration of technology by teacher preference. The TPCK has implications for
lesson development, delivery of instruction, assessment of student progress now and over
time, and improving instruction.
A study conducted by Charoula and Nicos (2009) investigated the use of
information communication technologies (ICT) and TPCK in development and
assessment. For assessing teachers’ competencies to teach with technology, three forms
of assessment were investigated: expert assessment, peer assessment, and self-
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assessment. Results showed the ICT-TPCK model facilitated the measurement of
teachers’ competencies to use technology in the classroom in promoting student learning.
The competencies embodied knowledge, skills, and confidence to teach with technology
in the classroom.
A study conducted by Chai, Koh, and Tsai (2010) investigated the impact of
TPCK on pre-service teachers in developing knowledge, skills, and confidence to teach
subject matter. Additionally, the study determined teacher perceptions about synthesizing
technological, pedagogical, and content knowledge, with the intent of using technology in
teaching. A survey was used to collect data. The regression analysis data showed that
predictors of effective teaching were technological knowledge, pedagogical knowledge,
and content knowledge. The implication of the study was that application of the TPCK
model helps teachers develop effective strategies to teach content material that
incorporates technology. In summary, the study concluded that the utilization of the
TPCK model in classrooms by teachers promotes effective teaching.
A study conducted by Schmidt and colleagues (2009) investigated the role of
TPCK in measuring teacher effectiveness to teach and apply technology in the classroom
among pre-service teachers. The focus of the study was to determine whether TPCK was
a useful model for describing and understanding goals for using technology in the
classroom among pre-service teachers. Pre-service teachers responded to a survey which
measured their perceptions about technology, pedagogy, and content knowledge. A
sample of 124 pre-service teachers participated in the study. Correlational analysis data
showed that there was a significant correlation among TPCK variables. The implication
of the study was that the TPCK model can be used as an assessment tool for pre-service
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teachers’ development in using technology to teach in the classroom. It was concluded
that the TPCK model helps pre-service teachers develop effective teaching methods when
technology is integrated in the classroom (Schmidt, Thompson, Mishra, Koehler, & Shin
2009).
Archambault and Barnett (2010) investigated the role of TPCK in promoting
effective teaching. Teachers participated in a survey which contained 24 items pertaining
to TPCK. The items assessed contributions to effective teaching of variables featuring
technology, pedagogy, and content knowledge. A sample of 596 online teachers from
across the United States responded to the survey. Results showed that the technology
variable had the most influence on effective teaching. The significance of technology
rested in the innovative strategies it incorporated into the teaching materials. It was
concluded that teachers who use technology are effective in promoting learning among
students (Archambault & Barnett, 2010).
For integrating technology in the classroom, Gagliardi (2007) proposed the
“Intersection Constructivism Technology (ICT)” model for pre-service teachers and inservice teachers. The features of this model include support for constructivist pedagogy,
student-teacher centered practices, linkage between constructivist practices and
technological capabilities, enmesh in pedagogy, and evolution technical skills to
stimulate adoption of technology. According to Gagliardi (2007), constructivist pedagogy
refers to the teacher focusing technology on the student during instructional delivery.
This type of practice tends to increase the learner’s interest and focus on the technology.
Student-teacher centered practices refer to the teacher as the facilitator who ensures that
the learner is accomplishing learning goals and objectives of education, as well as
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acquiring new knowledge and skills, while immersed in using technology. The linkage
between constructivist practices and technology capabilities refers to the ability of the
teacher to ensure that the technology selected for use in the classroom is appropriate and
at the proper learning level. The concept “enmeshed in pedagogy” refers to a deliberate
action taken by the teacher to allow the learner to use the technology solely for the
purpose of learning, growth, and development in the learning environment. The evolution
of technical skills to stimulate adoption of technology refers to a package deal a teacher
brings to the classroom that contains competence about technology integration in the
classroom and positive perceptions about teaching students. Finally, Gagliardi (2007)
recommended that teachers utilize technology in the classroom to promote teaching and
learning.
Kelly (2003) proposed the Perception Competency for Integration Technology
(PCIT) model for pre-service teachers and in-service teachers. The features of this model
include varied training, varied instruction, attitude, competence, and source of training.
According to Kelly, varied training refers to the type of learning environment to which
the teacher was exposed while developing new knowledge and skills in the integration of
technology in the classroom. Different training environments accommodate different
resources, expertise, and content specific for training teachers. Varied instruction refers to
the nature, model, and compatibility essence of instructional content that is presented to
teachers. Attitudes refer to the mannerisms teachers bring to the training environment
which promote learning new knowledge about integrating technology in the classroom.
Kelly observed that elementary teachers have higher competencies in integrating
technology in the classroom and tend to have a more positive attitude toward classroom
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technology integration than secondary teachers. Competence refers to the teacher’s
ability to integrate technology using knowledge and skills about technology. Source of
training refers to what type of materials, expertise, theoretical foundations, and
pedagogical practices are advocated by the training environment in which teachers are
immersed in their attempts to acquire new knowledge and develop new skills about
integrating technology in the classroom. Kelly noted that in the PCIT model, the source
of training does not cause the existing differences in attitudes about classroom technology
integration between elementary teachers and secondary teachers. Kelly finally advised
educators to be sensitive to teachers as they integrate technology in the classroom
because their training and orientation govern their pedagogical practices in the classroom.
Kelly’s model has implications for integrating technology for the student teacher in that
the teacher candidates’ perception of technology relates to their instructional technology
practices as a practical means of teaching all content areas such as math, science, and
language.
Spaulding (2007) proposed the Ability to Integrate Technology (AIT) model
which teachers can implement in the classroom. The features of the model include
confidence to integrate technology, improving learning and teaching, positive beliefs in
using technology, readiness to integrate technology into teaching, and skills to integrate
technology. According to Spaulding, confidence to integrate technology refers to the
teacher’s recognition of empowerment to deal and process technology information to
meet immediate needs such as helping students learn relevant concepts. Improving
learning and teaching refers to the teacher’s proactive ability to determine the factors
required to motivate students to accept and adopt technology as an aide to learning

29

(Spaulding, 2007). Positive beliefs in using technology are inner accepted values that
determine the teacher’s willingness to use technology in the classroom.
Spaulding (2007) further submitted that readiness to integrate technology into
teaching is an inner feeling of confidence by which the teacher realizes that he or she can
successfully integrate technology in the classroom. The pivotal point in readiness
includes possessing knowledge of technology and knowing its capabilities in the
classroom, applying knowledge of technology’s features that promote learning, and
allowing learners to capitalize on the capabilities of technology to acquire knowledge and
develop new skills (Spaulding, 2007).
Skills to integrate technology into the classroom are exhibited when the teacher
integrates technology with ease and proficiency and with an effectiveness that allows
students to learn and become empowered. Finally, Spaulding (2007) advised technology
educators to focus attention on the capabilities of the technology to ensure that
appropriate technology is used in the classroom. Spaulding’s model of technology
integration has implications for pre-service and in-service teachers with respect to focus
on the inner values of technology.
Jackson (2013) proposed the Needs for Integrating Technology (NIT) model for
pre-service teachers and in-service teachers for integrating technology in the classroom.
The features of this model include content, integrate technology, training needs, and onestop-shop professional development. According to Jackson (2013), content refers to the
teacher’s realization that the key indicator of instructional needs for developing is the
content environment where students can learn concepts from the subject area. Integrating
technology refers to the teacher’s ability to make technology useful in helping students
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acquire new knowledge and develop new skills. Training needs refer to exposing teachers
to programs that enable them to develop new skills needed to integrate technology in the
classroom. One-stop-shop professional development refers to exposing teachers to
workshops, expertise, and content knowledge experts in an attempt to allow them to
develop understanding of how to integrate technology in the classroom. Finally, Jackson
(2013) cautioned educational institutions to be actively searching for effective strategies
to allow teachers to secure their needs in integrating technology in the classroom. This
can be achieved through performing a training needs analysis that allows leadership to
secure the needs of teachers as they attempt to integrate technology in the classroom.
Rackley (2004) proposed the Change in Teacher Efficacy and Perception (CTEP)
model for teachers. The features of this model include teacher experiences, perceptions,
empowerment, leadership, teacher efficacy, and new technology for reaching more
students. According to Rackley (2004), teacher experiences refer to the contact or lack of
contact with technology that teachers bring to the classroom. These experiences are
important in determining how one can integrate technology in the classroom. Perceptions
refer to the knowledge teachers have built and applied as they interact with technology
environments and its tools.
Empowerment refers to how a teacher empowers students to develop new skills
and acquire new knowledge in the learning environments. Leadership refers to the
competence teachers have to implement technology in the classroom and allow students
to gain new knowledge. Teacher efficacy refers to the capabilities of the teacher to exert
enough control over the learning situations to allow students to learn. New technology for
reaching more students refers to the power of the teacher to use technology in the
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classroom to promote learning among students, especially among those who are
struggling. These students are empowered because teacher confidence can shape student
learning. This approach has a spillover effect that allows students to learn from the
teacher who is integrating technology in the classroom.
Edwards (2002) proposed the Integration of Internet Technology (IIT) model for
teachers. The features of this model include receptive learning from peers, planned
vision, and building-level administrators. According to Edwards (2002), receptive
learning from peers refers to teachers who feel more comfortable acquiring new
knowledge and developing new skills in integrating technology in the classroom than
other familiar figures in the teaching environment. These technologically proficient
individuals can be peer models in the school. Planned vision refers to teachers working
with other stakeholders in the school and community to create a technology community
which immerses students into the technology-based learning environment. Building-level
administrators refers to the leadership in the school that supports teachers by exposing
them to technology. Since future technological developments would have a profound
impact on education, Edwards’ IIT model of technology integration has implications for
instructional design and assessment.
Bandura (1986) proposed the Social Cognitive Theory model which postulates
that an individual learns behavior from observing a model. This means that part of an
individual’s knowledge acquisition is influenced by people and events taking place in the
environment from which they build experiences and behaviors. Their behavior is also
influenced by observing others during social interaction. The implication of this theory is
that teachers observe models in the school from which they learned how to integrate
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technology in the classroom. They learn from these models how to develop lesson plans
which integrate technology in the classroom.
Evaluation of Software
This section explores the process of evaluating software programs which are
integrated into the classroom. The Attention, Relevance, Confidence, and Satisfaction
(ARCS) motivational model has been linked to technology integration in the classroom
and has often been cited as a base for the evaluation process of software programs and
other affiliated classroom technology. Keller and Suzuki (1988) proposed the ARCS
motivational model to aid teachers in the evaluation of existing technologies. Attention
refers to humor, inquiry, and specific examples that focus the learners on instructional
material during and after instructional delivery. Relevance refers to presenting the worth
of the learning material, experience, modeling, and choices. Confidence refers to
feedback, learner control, growth and learning, all of which help learners and provide a
higher likelihood of success. Satisfaction refers to rewards, feedback, reinforcement, and
confidence.
Cagatay (2014) evaluated software related to foreign language courses. The
software, known as Dynamic Education (DYNED), is used by both students and teachers.
A sample of 522 seventh-grade students participated in the study. A survey was
administered to gauge students’ response to certain qualities of the software in the
context of learning. While the findings demonstrated that students had uncertain feelings
about the software package, teachers had mostly positive views of the software. These
findings indicate that students do not necessarily have the software evaluation skills of
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teachers, who demonstrated the skills needed to evaluate the software and judge its
suitability for classroom implementation.
Luik (2012) investigated teachers’ competencies in judging which interactive
multimedia software was effective and efficient in promoting instructional delivery. The
investigation adopted the correlational approach to evaluating the coursework. There
were 35 pieces of interactive multimedia software for students in secondary school and
34 pieces of interactive multimedia software for elementary children. Participants in the
study were classroom teachers and teachers of special subjects. The data showed a
correlation between teachers’ abilities to evaluate the interactive multimedia software and
students' educational gains. For the elementary teachers, student educational gains were
not related to their software evaluation skills. The subject area teachers were found to be
capable of evaluating the software and determining its efficiency to promote learning.
The implication of this study is that the skills for evaluating software are confined to
teachers who have skills to evaluate software and determine their efficiency.
Tokmak, Incikabi, and Yelken (2012) investigated the competency to evaluate a
given software package among experienced teachers and student teachers. A sample of
20 experienced teachers evaluated the software package from a checklist. Data were
gathered using focus group interviews, classroom observations, and document analysis. A
thematic comparison was adopted to analyze the evaluation processes. Findings showed a
48% agreement rate among experienced teachers and student teachers. The student
teachers, however, did provide higher grades on rating the software. The experienced
teachers adopted systematic techniques which featured understanding, criterion,
literature, and whole software evaluation. Data suggested that the student teachers did
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possess the knowledge and skills to evaluate the software systematically based on
characteristics of the software package. The implication is that student teachers need time
to gain the expertise possessed by the expert teachers.
Deale and Pastore (2014) analyzed the capability of a simulation software
package known as simSchool which simulates how student teachers can conduct
instruction. The software design is based on the model-centered instructional. The
simulation software was evaluated for its abilities to show details of how a student
teacher presents a lesson. Findings showed that the simSchool simulation software was
capable of successfully replicating how student teachers teach a lesson. The implication
is that simulations can help student teachers fine tune their teaching skills during
instructional delivery.
Kabakci, Birinci, and Izmirli (2007) studied the evaluation of “Oral and Dental
Health,” a software program which can be implemented in teaching science in grades K8. A sample of 12 teachers teaching science and technology and 9 computer teachers
conducted the evaluation of the software. Both science teachers and computer teachers
agreed that the software was suited for teaching grades K-8. The computer teachers and
science and technology teachers, however, viewed the software from different
perspectives, especially the established criteria for judging the courseware. The
implication is that in evaluating software, it is essential to establish agreed upon criteria
before undertaking the evaluation.
Fitzallen (2007) evaluated the software package “TinkerPlots Dynamic Data
Exploration” for teaching mathematics. Centered on its friendly characteristics, the
evaluation was an attempt to determine whether students learn better in a friendly
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mathematics environment and whether that environment presents less problems for
students to develop concepts. Data showed that the program presented friendly features
that can help students learn. The implication of this study is that one component of
software evaluation is the “friendliness” of the software package. It was also determined
that most novice teachers fail to recognize this feature due to their lack of skills in
software evaluation.
Benchmarks
Benchmarks, which belong to the curricular functions of teaching, are important
components of a teacher candidate’s repertoire for integrating technology. The
proficiency of a teacher to decide how and when to use technology depends on the
demands of the specific curriculum. For the purpose of this literature review, the
benchmarks established by the Tennessee Department of Education are utilized. A
selected number of curricula will be investigated for the implementation of technology.
The data reviewed here were extracted from the Tennessee Department of Education
Embedded Technology K-12 benchmarks for the 2015 school year.
The materials described here were extracted from the Tennessee Department of
Education (2015) website. They demonstrate the benchmark that is required to teach
subject matters in which technology is embedded for the purpose of enhancing learning
and teaching. Educators allude to technology as a powerful tool to promote subject matter
learning in the classroom (Tokmak et al., 2012). The description of the benchmark
standards is selected in several subject areas taught in Tennessee school districts. Table 1
shows standards for students in the subject category of earth science. The teachers
teaching earth science are expected to be knowledgeable in the subject matter and to link
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technology-based activities. Table 2 presents the foundation standards for students in the
subject category of computer technology. The instructors teaching computer technology
are expected to be knowledgeable in the subject matter and to link technology-based
activities.
Society benefits when engineers apply scientific discoveries to design materials
and processes that develop into enabling technologies. Table 3 shows the foundation
standards for students in the subject categories of ecology and engineering, wherein the
teachers teaching ecology are expected to be knowledgeable in the subject matter and
how to link technology-based activities. The academic standards presented in Tables 1, 2,
and 3 provide a practical example of the degree to which teachers are to ensure students
use technology resources to achieve success in the learning environment.
While there exists a body of research which discusses technology and the views
of teachers about technology use in the classroom, few studies have been conducted on
the perceived competence of undergraduate teacher candidates in using technology. In
addition, more research needs to be conducted on the ability of teacher candidates to plan
for the integration of technology and to apply technology in the learning environment. In
particular, preparedness to integrate technology in compliance with state and/or district
standards needs to be further investigated.
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Table 1
Earth Science: Embedded Technology and Engineering in 9th and 10th Grades
Course Level Expectations:

Checks for Understanding

CLE 3204.T/E.2 Differentiate among
elements of the engineering design cycle:
design constraints, model building,
testing, evaluating, modifying, and
retesting.

3204.T/E.1 Distinguish among tools and procedures
best suited to conduct a specified scientific inquiry.

CLE 3204.T/E.3 Explain the relationship
between the properties of a material and
the use of the material in the application
of a technology.

3204.T/E.2 Apply the engineering design process to
construct a prototype that meets developmentally
appropriate specifications.

CLE 3204.T/E.4 Describe the dynamic
interplay among science, technology, and
engineering within living, earth-space,
and physical systems.

3204.T/E.3 Evaluate a protocol to determine the
degree to which an engineering design process was
successfully applied.
3204.T/E.4 Explore how the unintended
consequences of new technologies can impact
human and non-human communities.
3204.T/E.5 Evaluate the overall benefit-cost ratio of
a new technology.
3204.T/E.6 Present research on current
bioengineering technologies that advance health and
contribute to improvements in our daily lives.
3204.T/E.7 Design a series of multi-view drawings
that can be used by other students to construct an
adaptive design and test its effectiveness.

Source: Adapted from Tennessee Department of Education – Academic Standards. (2015).
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Table 2
Computer Technology: Literacy and Usage for 5th Grade
Standard
Number

Description of Expectations

1.0

Students will understand basic concepts of technology.

2.0

Students will understand the importance of social, ethical, and human
issues associated with technology.

3.0

Students will use technology productivity tools.

4.0

Students will use technology communications tools.

5.0

Students will select and use appropriate technology research tools.

6.0

Students will utilize technology problem-solving and decision-making
tools.

Source: Adapted from Tennessee Department of Education – Academic Standards. (2015).
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Table 3
Ecology: Embedded Technology and Engineering in 8th Grade
Conceptual Strand
Course Level Expectations:

Checks for Understanding

CLE 3255.T/E.1 Explore the impact of
technology on social, political, and
economic systems.

3255.T/E.1 Select appropriate tools to conduct a
scientific inquiry.

CLE 3255.T/E.2 Differentiate among
elements of the engineering design cycle:
design constraints, model building,
testing, evaluating, modifying, and
retesting.

3255.T/E.2 Apply the engineering design process to
construct a prototype that meets developmentally
appropriate specifications.

CLE 3255.T/E.3 Explain the
relationship between the properties of a
material and the se of the material in the
application of a technology. Revision –
October 6, 2011.

3255.T/E.3 Explore how the unintended
consequences of new technologies can impact
human and non-human communities.

CLE 3255.T/E.4 Describe the dynamic
3255.T/E.4 Present research on current
interplay among science, technology, and bioengineering technologies that advance health and
engineering within living, earth-space,
contribute to improvements in our daily lives.
and physical systems.
Source: Adapted from Tennessee Department of Education – Academic Standards. (2015).

Chapter Summary
In summary, the topics and theories discussed and reviewed in this literature
review revealed the critical role of instructional technology and technological tools for
21st century learners. This chapter has met the goal of providing past and current
literature regarding the research topic. The next chapter, chapter 3, will discuss the
methods used to carry out the study. The will be followed by a presentation of the
findings in chapter 4 and a discussion of the results and conclusions in chapter 5.
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Chapter 3
Methodology
The purpose of this study was to explore predictive relationships between grade
level taught and belief factors of teacher candidates and their technology practices.
The Teacher Candidates’ Perceptions of Technology Application in the
Classroom (TCPTAC) Survey gauged teacher candidates’ perceptions about the
appropriate application of technology in the classroom. The survey instrument was
created by the researcher. This study attempted to understand and appreciate teacher
candidate perceptions and their importance in instructional leadership, in particular how
they integrate required technology into classroom instruction. Using technology in the
classroom is a leadership practice that goes beyond application, analysis, and synthesis of
technology by the teacher (Fitzallen, 2007). As an instructional leader, the teacher should
be a visionary leader who exhibits creativity, agility, and innovation in the use of
technology in the classroom (Gagliardi, 2007). To lead learners in acquiring knowledge
and skills in required subjects, the teacher must demonstrate agility, creativity, and
innovation in delivering instruction to the learners while utilizing technology as the tool
for moving learning and teaching forward (Cunningham & Cordeiro, 2006; Koehler,
Mishra, Yahya, & Yadav, 2004).
Realizing the primary goal of educating students, a well-grounded teacher relies
on knowledge and skills about technology to advance learning and teaching and
recognizes that technology can be an integral tool that can drive instruction forward.
Further, a teacher who demonstrates effective control of the teaching environment uses
technology as a supportive tool to disseminate information to the students and thereby
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creates a learning platform where students deliberate on subject matters and make the
important decision to learn, acquire knowledge, and represent knowledge in its
authenticity (Jonassen, 2005; Koehler et al., 2004).
The study addressed the following research questions:
1. To what extent do grade level taught and belief factors predict teacher candidates’
perceived competence in using technology?
2. To what extent do grade level taught and belief factors predict teacher candidates’
ability to plan for the integration of technology in the learning environment?
3. To what extent do grade level taught and belief factors predict the teacher
candidates’ ability to apply technology in the learning environment?
4. To what extent do grade level taught and belief factors predict teacher candidates’
ability to integrate technology that comply with state and/or district standards?
The answers to the research questions were collected from participating teacher
candidates and reflect aspects of data on the undergraduate teacher candidates’
perceptions about integrating or infusing technology in the classroom. Further, it reflects
the level of competence these teachers gained during the undergraduate experience in a
teacher education program. Postsecondary institutions that prepare teacher candidates to
teach today’s technologically oriented students need to control the learning environment
by demonstrating their knowledge and skills in the application of technology to promote
effective and efficient teaching (Handelzalts et al., 2007). Undergraduate teacher
candidates are the future leaders who will propel technology in the classroom to promote
learning among students. Their ability to apply technology in the classroom will never go
unnoticed because students of our age — the Digital Age— are situated in the
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information highways where they are learning on a daily basis. This means that teacher
candidates must be prepared to apply technology in the classroom to match the pace of
technologically advanced students to use digital tools to promote their learning and
learning activities (Jonassen, 2005; Keller & Suzuki, 1988; Koehler et al., 2004).
Research Design
This study adopted a quantitative descriptive survey research design. The
rationale for choosing this method was found in the advantages it bought to the
investigator. According to Creswell (2014), in a descriptive study design, the investigator
uses questionnaires to ask questions of persons in the sample and amasses considerable
data relatively quickly, after which the investigator can estimate the sampling error. In
addition, the survey method is advantageous because it is relatively inexpensive and
useful in describing the characteristics of a large population.
According to Gravetter and Wallnau (2009), because surveys can be administered
from remote locations using email, they make it feasible to use very large samples. In a
survey, many questions can be asked about a given topic, which provides considerable
flexibility to the analysis of the data. High reliability can also be obtained, especially by
presenting all subjects with a standardized stimulus. Through the survey method,
observer subjectivity can also be greatly eliminated (Gravetter & Wallnau 2009). Most
noteworthy about surveys, even when analyzing multiple variables, surveys provide a
quantitative description of trends or attitudes (Creswell, 2014).
The implications of this study are embedded in the technology theories which
focus on cognitive and behavioral theories, learning theories, information processing
theories, and technology leadership theories (Cunningham & Cordeiro, 2006; Jonassen,
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2005; Keller & Suzuki, 1988). This study adopted the descriptive study design to explore
and determine factors which influence teacher candidate perceptions as they relate to the
following issues: competence, learning environment, productivity and benchmarks. The
study’s intent was to demonstrate the three advantages of using a descriptive research
method approach. First, it sought to increase the comprehensiveness of overall findings
by showing how quantitative data provided explanations for statistical data. Second, it
sought to expand the dimensions of the research topic. Lastly, this approach increased the
methodological rigor, as findings in a quantitative study can be checked for consistency.
Thus, using a descriptive research design approach can greatly enhance our
understanding of factors that influence teacher candidates to exhibit perceptions that
relate to competence, learning environment, productivity and benchmarks (Creswell,
2013; Gravetter & Wallnau, 2009).
Research Context
This study assumed that teacher candidates are in direct or indirect contact with
the technology and familiar with technology based on motivational theories (Jonassen,
2005; Keller & Suzuki, 1988), social cognitive theories (Bandura, 2002a), and behavioral
and learning theories (Maslow, 1954).
In the context of social cognitive theories, people learn from one another via
socialization. They develop a mode of learning which can include imitation, observation,
and emulation. Given that the undergraduate teacher candidates are in constant contact
with models of technology, resources in technology, and applications of technology, it is
reasonable to assume that they learn through observation, imitation and emulation within
their specific university learning environment. Bandura (2002a) vehemently stated that
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learning can be imitated. Teacher candidates who spend time observing others who
interact with technology have an opportunity to learn about the application of technology
in the classroom. Through imitation and observation of technology models in the
classroom, the undergraduate teacher candidates have the opportunity to learn how to use
technology in classroom instruction to promote learning and teaching.
As teacher candidates interact with the technology, they develop perceptions that
impact their thinking, behavior, attitudes, beliefs and perceptions about technology.
These teacher candidates also observe models and learn through observation, imitation,
and metacognitive strategies (Bandura, 2002a). The rationale for selecting these
candidates was that they are obligated, by call of the teaching profession, to use the
technology in the classroom, because students are living in an age where technology is
the primary tool for daily communication and the expression of human needs and wants
(Brophy & Good, 1987; Jonassen, 2005; Keller & Suzuki, 1988).
Additionally, students in the present classrooms are using technology to learn, to
grow, and to increase productivity. For this reason, it is essential that teacher candidates
demonstrate familiarity with the technology. They must possess knowledge and skills to
work in a technology-based teaching and learning environment (Jonassen, 2005). The
goal of this research study was to understand how teacher candidates would fare in a
technology-based environment in which competence, planning, emotionality, and
leadership is required to move instructional events forward with efficiency and
effectiveness.
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The use of imitation, observation, and the emulation of colleagues who use
technology in the classroom provide teacher candidates the opportunity to learn and apply
technology in their own classrooms when they gain employment with school districts.
Sampling Procedure
The sampling procedure utilized in this study featured purposeful sampling.
According to Creswell (2013), purposeful sampling consists of participants who are easy
to reach, while concept sampling consists of participants who are selected by the
researcher for the purpose of building a new theory. During quantitative research, a
purposeful sampling procedure was adopted. Purposeful sampling procedures allowed the
researcher to work in a familiar location with individuals who were opportunely selected
to participate in the study. In this study, the researcher was familiar with the two existing
universities. The advantage of a purposeful sampling procedure was that it allows the
researcher to gain familiarity with the location and the existing populations of
undergraduate teacher candidates. Knowing the characteristics of these teacher candidates
allowed the researcher to conduct comprehensive research that respected the integrity of
the students and the institutions.
Setting
The study was conducted at two universities which have full-fledged existing
teacher education programs. Prairie State University (PSU) and Greenbrier Tech
University (GTU), pseudonyms, are large, public, 4-year universities located in East
Tennessee and governed by the Tennessee Board of Regents. The universities are
classified as research doctoral institutions (The Carnegie Classification of Institutions of
Higher Education, 2015). PSU and GTSU were selected for this study because these
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institutions are representative of universities with a certified teacher education program
recognized by the Council for the Accreditation of Educator Preparation. Brophy and
Good (1970) showed how effective teacher training programs produce effective teachers.
Data taken from the 2014 Praxis-Principles of Learning and Teaching revealed that
existing student teachers at these two institutions had a 100% pass rate. In considering
how they propelled instruction to promote learning among their students, findings show
that the institutions’ learners achieved at the same intensity as other learners statewide on
the 4th-8th grades TCAP in math, reading, science, and social studies (Tennessee
Department of Education, 2014). The effectiveness of these data for a teacher training
institution demonstrates the seriousness that these universities bring to the educational
community in mobilizing learning for pre-service teachers in the state of Tennessee.
Population and Sample
PSU and GTU enroll students from a variety of backgrounds, which increased the
chance of finding a diverse cross-section of students from minority and majority ethnic
groups. The institutional leadership focus on increasing the number of teacher candidates
who are being exposed to technology lends evidence to potential demonstration of
competent teacher candidates who are proficient with the ramifications of technology and
its application in the classroom. Participants were undergraduate teacher candidates who
were enrolled at PSU and GTU, had completed Residency I, which is a field-based
experience, and were engaged in their Residency II student teaching experience.
Data Collection
Prior to participation, teacher candidates were informed by the researcher in a
recruitment letter that the study only sought willing participants as an attempt to gain
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informed consent. The recruitment letter was sent via email by the universities’ director
of teacher education. The researcher made it clear that willing participants would later
sign an informed consent form. Teacher candidate volunteers signed a consent form
which explained the confidentiality in preserving information and data gathered in the
research and respect for ethical standards established by the two universities. Permission
to work with these teacher candidates was sought from existing university authorities
who served as the director of teacher education. Teacher candidates were notified of the
researcher’s intent to conduct research and collect data through a recruitment letter sent
via email from the universities’ director of teacher education programs. The letter gave
details of the requirements for teacher candidate participation and volunteerism.
To safeguard the protection of human rights, the participant population was over
the age of 18. There were no vulnerable populations or individuals with pre-existing
relationships in the subject pool. Participants were identified by PSU and GTU as teacher
education candidates who were completing their student teaching experience during the
2015-2016 academic year.
According to Glesne (2011), gaining access to a research site is a process which
requires the investigator to make contact with an organization’s gatekeepers in order to
receive their consent and negotiate the conditions of access. The investigator contacted
the director of teacher education to gain consent and received full and unqualified
consent to proceed with the necessary steps required to satisfy the research process.
Participants received a letter of invitation from the investigator sent via email by the
universities’ director of teacher education. Participants were contacted by the director of
teacher education via email. Participation was voluntary. Emails were sent to a total of
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425 teacher candidates to invite them to participate in the study. The teacher candidates
(122 females and 21 males) replied to the invitation and constituted the study group.
As part of the data collection procedures, the investigator administered a survey to
participants with the intent of summarizing participant demographic data. IRB approval
was granted to conduct this study.
The data were collected using the TCPTAC Survey developed by the researcher
and validated by the experts in the area of technology application in classroom
instruction. The web-based survey was administered using the SurveyMonkey software
program and emailed to participants after teacher candidates who met the criteria were
identified by the research site. Each potential participant received the invitation to take
part in the study, along with a consent form indicating that participation was voluntary.
After one week had passed from the time of the initial emailing, a reminder email
was sent to invited participants for the purpose of increasing the response rate. The
survey remained open for three weeks. Once the survey had closed, completed surveys
were processed and the tallying of data began. When the tallying had been completed, the
data was stored in data files and saved for data analysis in the IBM SPSS Version 21
statistical environment. The data were subjected to analysis using three statistical tests:
descriptive statistics, analysis of variance, and regression analysis. The choice of which
statistics to apply were dictated by the research questions. According to Creswell (2014),
inferential statistics enable a researcher to draw conclusions, inferences, or
generalizations from a sample to a population of participants.
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Instrument
The Teacher Candidates’ Perceptions of Technology Application in the
Classroom (TCPTAC) Survey (see Appendix A) is comprised of Part 1 Competence
Survey (Cronbach Alpha = .869), Part 2 Self-Efficacy Survey (Cronbach Alpha = .760),
and Part 3 Environment Survey (Cronbach Alpha = .895). The purpose of a Cronbach
Alpha is to produce a measure of reliability. The measurement assesses how a group of
conceptually similar questions relate with each other. The resulting Cronbach alpha
coefficient is interpreted similar to the rules for interpreting a correlation coefficient, i.e.
.40 to .70 is a moderate positive correlation and .80 to 1.0 is a strong positive correlation
(Ruel, Wager, & Gillespie, 2016).
These surveys gauged teacher candidates’ perceptions about the appropriate
application of technology in the classroom. The instrument was created by the researcher
and pilot-tested during the investigator’s completion of her residency research project in
the summer of 2015. The rationale that the researcher adopted for constructing her own
“instrument” was that existing instruments did not effectively address the above research
questions. The researcher chose these specific questions in order to comprehensively
investigate whether undergraduate teacher candidates built competencies in integration
technology in the classroom during their educational journey at teacher training
institutions. For example, the Teacher’s Use of Educational Technology in U. S. Public
Schools Survey —developed and administered by the National Center of Education —
addresses teacher use of technology based on availability and frequency of use statistics
(U.S. Department of Education, 2010). The survey instrument, however, does not
specifically address teacher candidates’ perceptions of technology use in the classroom.
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Nor does the National Center of Education survey deal with teacher competency, selfefficacy, and the environment of instruction.
The Technology Proficiency Self-Assessment Instrument (TPSA) is a survey
instrument published by the International Society for Technology in Education
(International Society for Technology in Education, 2008). A widely-used instrument, the
TPSA also fails to adequately address factors which influence the perceptions that teacher
candidates build about technology. The investigator’s development of a survey
instrument was an attempt to understand and appreciate participant perceptions as
important figures in instructional leadership required for integrating technology into
classroom instruction.
The Competence Survey (Cronbach Alpha = .869) is an 11-item Likert scale
ranked on 1-5 intervals on degree of agreement gauging undergraduate teacher
candidates’ perceptions about the application of technology in the classroom and the
building of competence in technology. The Self-Efficacy Survey (Cronbach Alpha = .760)
is a 10-item Likert scale ranked on 1-5 intervals on degree of agreement gauging
undergraduate teacher candidates’ perceptions about integrating technology as they
adhere to state and federal benchmarks. The Environment Survey (Cronbach Alpha =
.895) is a 10-item scale ranked on 1-5 intervals on degree of importance gauging
undergraduate teacher candidates’ perceptions about linking technology to the
environment. The rating of the scales is based on two formats.
The format 1 rating scale is based on items responding to the degree of
agreement: strongly disagree (SD) = 1, disagree (D) = 2, neither disagree nor agree
(NDA) = 3, agree = 4, and strongly agree (SA) = 5. The four variables of interest are:
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competence, learning environment, productivity, and benchmarks. The format 2 rating
scale is based on items responding to the degree of importance: not at all important (NAI)
= 1, somewhat important (SI) = 2, moderately important (MI) = 3, important (I) = 4, and
very important (VI) = 5. The format 3 rating scale is based on items responding to the
frequency with which a teacher candidate applies or uses instructional technology: never
(V) = 1, seldom (S) = 2, sometime (S) = 3, frequently (F) = 4, and always (A) = 5.
Variables
Dependent variables. According to Creswell (2014), variables are references to
a trait or characteristic about the population that vary from person to person; a dependent
variable refers to those traits that are dependent upon the outcome influenced by the
independent variable. The dependent variables of this study included the perceptions of
undergraduate teacher candidates about the application of technology competence,
planning, application, and integration compliance. Three areas where perceptions were
sought were: software programs and hardware applications in the classroom; general
classroom use of technology; and marriage/connection of pedagogical knowledge with
content knowledge. Examples of software programs and hardware applications included
simulations, animation, drill and practice, games, databases, networks, publishing,
printing, videos, interactive videos, hypermedia, and multimedia.
Perceptions about technology were drawn from teachers’ perspectives about how
simulations promote problem solving activities when applied in the classroom. Drills and
practices which promote memory fine tuning to increase the capacity for storage and
recall can enable teachers to select this software program to perform mathematical drills.
In addition, interactive videos can increase a student’s creative abilities. Teachers’
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perceptions of interactive videos and other types of software can increase their chances of
selecting these software programs to help students learn. In the end, it is the teachers’
perceptions about the software program that encourages them to select the software
program that presents a best practice for stimulating learning and teaching in the
classroom.
Independent variables. An independent variable can be defined as the trait or
characteristic which varies from person to person and affects the outcome (Creswell,
2014). The Environment Survey (Cronbach Alpha = .895) is a 10-item scale ranked on 15 intervals on degree of importance gauging undergraduate teacher candidates’
perceptions about linking technology to the environment. To obtain one score for the
independent variable belief factors, respondent’s mean score was calculated. In this
study, the other independent variables included the teacher candidate, the university
where he or she was located, and grade level taught.
These variables can determine the availability of technology, the presentation of
technology to the undergraduate teacher candidate, and the exposure of these teachers to
the technology. In this regard, therefore, both universities had the responsibility to
provide the teachers candidates the necessary exposure to instructional technologies that
will have a spillover effect in making undergraduate teacher candidates proficient and
competent with using technology in the classroom.
Independently, these teachers—in collaboration with their universities —will
acquire knowledge and skills to become proficient users of instructional technologies that
will move the students’ agendas in the classroom demonstrated by student performance,
achievement, and educational success.
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Null-Hypotheses
The null hypothesis proposed for this study was that there was no statistical
significance between the predictor variables – grade level taught and belief factors – and
teacher candidates’ perceived competence and ability to plan, apply and integrate
technology.
Data Analysis
For the purpose of data quality control, all data obtained from participants were
checked to ensure that all the questions were answered. The following steps were
followed in the data analysis phase: (a) For incomplete surveys with missing values a
pairwise deletion was executed thereby using the case when analyzing other variables
with non-missing values. (b) The data were secured under the researchers’ login and
password to SurveyMonkey. This safety measure ensured that data was not tampered with
after their collection. (c) All numerical data were analyzed using the statistical package
for social science (IBM SPSS, Version 21) environment. (d) Data were entered from
scores on the instruments. The table rows represented each individual record and the
columns represented the values of each variable. (e) Descriptive analysis were conducted.
The descriptive statistics provided the magnitude of perceptions of undergraduate teacher
candidates about how to integrate technology in the classroom. Descriptive statistics
included mean and standard deviation. (f) Inferential analysis were conducted. For this
study, the following statistics of interest were included: (a) Analysis of Variance
(ANOVA) accentuated the differences among the variables and allowed us to determine
the power of differences in perceptions demonstrated by teacher candidates. The
Levene’s test determined if the assumption of homogeneity of variance was met. (b)
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Regression analysis allowed the researcher to determine which variables were strong
predictors of perceptions of undergraduate teacher candidate about application of
technology in the classroom to meet the needs of instruction and instructional delivery.
The regression output included model summary table, ANOVA summary table, and
coefficients table.
Validity and Reliability
The validity was considered for the survey questionnaire. The validity process
entailed employing a team of expert judges who are instructors in the instructional
technology area. The judges included an educational technology professor, an associate
provost employed at a local university, a director of teacher education employed at a
separate local university, and a certified teacher employed in the Jackson-Madison
County School System. They did not receive any training in judging the validity of the
survey. It was assumed that these experts were experienced professionals who were wellversed in the area of instructional technology. The experience is based on their
knowledge and skills about how instructional technology can be applied in the classroom.
Many of these professionals have had experience with working in classrooms where
technology was essential to moving instruction forward. Further, these professionals are
former teachers or practicing teachers who themselves have used technology to conduct
instruction in the classroom. The expert judges conducted both face validity and content
validity of the supplied items on the questionnaires. The judges were instrumental in
providing meaningful information to the study. The valuable experience they brought to
the study in evaluating and judging the true meaning of the surveys added credence to the
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study. This addition to the validity process provided rigor to the interpretation of data.
Furthermore, it provided the researcher greater confidence to analyze the data.
The reliability was considered for the survey questionnaire. This was done
through calculation of Cronbach’s alpha coefficient – a statistical summary measure of
the consistency of the data collected across multiple items that form a complementary
scale (Cronbach, 1951).
For the purpose of understanding teacher candidates’ conceptualization of
technology and their familiarity with the technology, a pilot study was conducted with the
following aims:
1. Understand how teacher candidates view technology
2. Examine the perceptions of teacher candidates as they interact with technology in
their environment
3. Conduct a validity and reliability test of the surveys to ensure that they can be
administered with confidence.
4. Select judges or experts to examine the validity of the survey items and allow the
survey to adhere to the standards of the technology community (Keller &
Suzuki, 1988).
Pilot Testing
The instrument was pilot-tested during the investigator’s completion of her
residency research project in the summer of 2015. A total of 84 teacher candidates were
invited to participate in the pilot test; while 33 responded, 5 responses were incomplete
and discarded. This yielded a sample of 28 undergraduate teacher candidates who
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participated in the study. The participants were located at two universities and were
purely volunteers in the study.
Two of the important conditions for participation in the pilot study were informed
consent and confidentiality. Teacher candidates responded to the surveys in an attempt to
address the areas of teacher perceptions about technology. The perceptions were drawn
from their experiences with technology, their environment of training, and their specific
application of technology in the classroom. Once the data collection was completed,
SPSS was used for data analysis and interpretation. The use of the results in this pilot
study was to determine the validity of the surveys for future research.
Undergraduate teacher candidates who participated in the pilot study responded to
the TCPTAC Survey featuring a competence survey, a self-efficacy survey, and an
environment survey. The surveys were created by the researcher because existing
instruments did not address the research questions of this study. The connection between
the newly constructed surveys and research questions in this study was an important
consideration for determining the authenticity of the responses of teacher candidates.
Additionally, research questions and their link to surveys were deemed very important in
investigating whether undergraduate teacher candidates build competencies in integration
technology in the classroom during their educational journeys at teacher training
institutions.
The teacher candidates addressed the survey which lists general perceptions about
applying technology in the classroom. Once the surveys were completed, the data were
tallied and SPSS used to conduct an analysis of the data. After the completion of these
steps, the researcher interpreted the data.
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Chapter Summary
Chapter 3 focused on the methodology. The areas of interest included research
design, population and sample, setting, sampling technique, research questions,
instruments, pilot test, variables, data collection, data analysis, reliability and validity,
and chapter summary.
The introduction provided the rationale for undertaking the study, and the
conceptual framework provided theories of the study. The study was embedded in the
following theories: cognitive behavioral theories, motivational theories, learning theories,
information processing theories, and leadership theories. The quantitative descriptive
survey research design provided the route and orientation of the study. The sample
population included undergraduate teacher candidates from PSU and GTU. The sampling
procedures consisted of convenient sampling and concept sampling. The research context
was based on the experiences of teacher candidates. The data collection was conducted
using survey instrument. The variables included competence, planning, applying,
technology integration compliance, grade level taught, and belief factors. The data was
analyzed using three statistics: descriptives, analysis of variance, and regression analysis.
The use of judges or experts was included in determining the validity and reliability of
the study and instrumentation. The pilot test provided an opportunity to determine the
validity and reliability of the study.
A summary and discussion of the findings, along with specific demographics
about the study participants, conclusions, implications for action, and recommendations
for future research form the content of Chapters 4 and 5.
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Chapter 4
Results
As stated in Chapter 1, this study reported explored predictive relationships
between grade level taught and belief factors of teacher candidates and their technology
practices. The results of this study are presented in this chapter to address the four
research questions posed in Chapter 1 using statistics which included analysis of variance
and regression analysis. Additionally, the researcher employed descriptives to test the
degree to which teacher candidates used technology in the classroom. The criterion
variables of interest included competence, planning technology, applying technology, and
integrating technology to comply with district/state standards. The researcher collected
data from teacher education candidates who participated in the study, which are presented
below and organized by research question.
Demographic Profile
The survey participants were 143 undergraduate teacher education candidates
who were enrolled in a teacher education program, had completed Residency I, and were
engaged in their Residency II student teaching experience. Table 4 contains the
frequencies and percentages of the demographic variables of survey participants.
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Table 4
Demographics
Demographic Variable
Frequency

Percent

Female
Male
Total

122
21
143

85.3
14.7
100.0

18 to 24
25 to 34
35 to 44
45 or older
Total

116
17
8
2
143

81.1
11.9
5.6
1.4
100.0

Asian or Pacific
Islander
Black or African
American
Hispanic or Latino

4

2.8

6

4.2

3

2.1

White / Caucasian
Prefer not to
answer
Total

129
1

90.2
0.7

143

100.0

3.6 - 4.0
3.1 - 3.5
2.6 - 3.0
Total

88
49
6
143

61.5
34.3
4.2
100.0

Gender

Age

Ethnicity

GPA

The respondents included 122 females and 21 males; 116 were between the ages
of 18 to 24, 17 were between the ages of 25 to 34, 8 were between the ages of 35 to 44,
and 2 were 45 or older. In terms of ethnicity, 4 were Asian or Pacific Islander, 6 were
Black or African American, 3 were Hispanic or Latino, 129 were White/Caucasian, and 1
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preferred not to answer. In terms of GPA, 88 held a GPA of 3.6–4.0, 49 held a GPA of
3.1–3.5, and 6 held a GPA of 2.6–3.0.
The survey participants indicated grade level taught during their student teaching
experience. Table 5 contains a frequency distribution of participants’ responses to grade
level taught.
Table 5
Grade Level Taught

Valid

Total

Early Childhood
(Prek-3)

Frequency Percent Valid Percent
12
8.4
8.5

Cumulative
Percent
8.5

Elementary (K-6)

63

44.1

44.4

52.8

Middle Grades (4-8)

24

16.8

16.9

69.7

High School (9-12)

33

23.1

23.2

93.0

Special Education

10

7.0

7.0

100.0

Total
Unanswered

142
1

99.3
.7

100.0

143

100.0
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The survey participants included 12 teacher candidates who indicated they taught
early childhood, grades pre-k through 3; 63 indicated they taught elementary, grades
kindergarten thru 6th grade; 24 indicated they taught middle grades, grades 4 through 8;
33 indicated they taught high school, grades 9 through 12; 10 indicated they taught
special education; and 1 respondent did not answer.
The survey participants indicated their area of endorsement during their student
teaching experience. Table 6 contains a frequency distribution of participants’ responses
to area of endorsement.
Table 6
Area of Endorsement

Valid

Other (please
specify)
Early Childhood
(PreK-3)

Frequency Percent Valid Percent
18
12.6
12.9

Cumulative
Percent
12.9

9

6.3

6.4

19.3

Elementary
Education (K-6)

46

32.2

32.9

52.1

Middle Grades (4-8)

16

11.2

11.4

63.6

English
STEM
Social Studies

9
1
4

6.3
.7
2.8

6.4
.7
2.9

70.0
70.7
73.6

Physical Education

1

.7

.7

74.3

Fine Arts

20

14.0

14.3

88.6

Foreign Language

1

.7

.7

89.3

Special Education

15

10.5

10.7

100.0

Total

140

97.9

100.0
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Table 6 (Continued)

Unanswered
Total

Frequency Percent Valid Percent
3
2.1
143

Cumulative
Percent

100.0

The survey participants’ area of endorsement included 9 seeking endorsement in
early childhood, 46 seeking endorsement in elementary education, 16 seeking
endorsement in middle grades, 9 seeking endorsement in English, 1 seeking endorsement
in STEM, 4 seeking endorsement in Social Studies, 1 seeking endorsement in physical
education, 20 seeking endorsement in fine arts, 1 seeking endorsement in foreign
language, 15 seeking endorsement in special education, 18 seeking endorsement in other
areas including: music, agriculture, agriscience, mathematics, English as a secondary
language, music vocal and music instrumental; and 3 respondents did not answer.
Factor Analysis
Based on the initial alignment of research questions with survey items, a
confirmatory factor analysis was employed for the purpose of dimension reduction and to
classify the dependent variables. The criteria and justification used to determine what
factors were retained was based on retaining only factors with eigenvalues greater than 1.
The items with the percent of variance resulting in the most powerful factor was retained.
The results of the analysis and the resulting Cronbach Alpha coefficient for each scale are
presented in Table 7. Factor 1 referenced the dependent variable Competence and the
survey components that were retained in the final analysis included questions 1 and 2
from Part 1 of the survey instrument and questions 4 and 6 from Part 2 of the survey
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instrument. The Cronbach’s Alpha for Factor 1 was .832 indicating the scale had a high
level of reliability. Factor 2 referenced the dependent variable Planning Technology and
the survey components that were retained in the final analysis included questions 5 and 8
from Part 1 of the survey instrument and questions 5, 7, and 9 from Part 2 of the survey
instrument. The Cronbach’s Alpha for Factor 2 was .802 indicating the scale had a high
level of internal consistency. Factor 3 referenced the dependent variable Applying
Technology and the survey components that were retained in the final analysis included
questions 4, 7, and 10. The Cronbach’s Alpha for Factor 3 was .701 indicating a high
level of internal consistency. Factor 4 referenced the dependent variable Integrating
technology to comply with state and/or district standards. The survey components that
were retained in the final analysis included questions 3, 9 and 11 from Part 1 of the
survey instrument and question 10 from Part 2 of the survey instrument. The Cronbach’s
Alpha for Factor 4 was .683 indicating a high level of reliability.
Table 7
Factor Analysis

Factor

Items
Part 1: 1,2
Part 2: 4, 6

1 Competence

Cronbach Alpha
.832

2 Planning technology

Part 1: 5,8
Part 2: 5, 7, 9

.802

3 Applying technology

Part 1: 4, 7, 10

.701

4 Integrating technology to comply
with state and/or district standards

Part 1: 3, 9, 11
Part 2: 10

.683
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In summary, the factor analysis revealed four underlying scales in the survey
instrument that assessed the relativity of the dependent variables to obtain a single score
for each of the dependent variables, competence, planning technology, applying
technology, and integrating technology to comply with state and/or district standards.
Research Question 1
The first research question was, “To what extent do grade level taught and belief
factors predict teacher candidates’ perceived competence in using technology?” The
researcher addressed this question by using analysis of variance, regression analysis, and
descriptives for the purpose of exploring how teacher candidates perceive their
competence in using technology.
Analysis of variance (ANOVA). A one-way ANOVA determined whether the
grade level of instruction affected teacher candidates’ competence in using technology.
The independent variable represented grade level taught, while the dependent variable
represented the average score of teacher education candidates’ competence based on
survey items contained in the TCPTAC Survey (Part 1: Items 1 and 2 and Part 2: Items 4
and 6). Levene’s test of homogeneity was performed to determine whether assumptions
of ANOVA were met. A review of Table 8 revealed that the Levene’s test indicated that
the assumption of homogeneity of variance was met, F(1,121) = .010, p = .919. This
assumption means that the variances of one outcome variable was the same in each of the
groups being analyzed. The variance, or difference, is not in terms of the means but in
terms of the spread of scores around the mean. The significance of this assumption is that
the mean stays the same and the differences between the scores was fairly similar. It can
be concluded that variances were similar between the two populations.
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Table 8
Test of Homogeneity of Variances

Levene Statistic

df1

df2

Sig.

.010

1

121

.919

The results of the one-way ANOVA are contained in Table 9 and revealed no
statistically significant difference in teacher candidates’ competence between the two
categorical groups segmented based on grade level taught (early childhood/elementary
and middle school, high school, and special education), F(1,121) = .010, p = .922.
Table 9
ANOVA Summary Table

Sum of Squares
.008

df
1

Mean Square
.008

Within Groups

102.825

121

.850

Total

102.833

122

Between Groups

F
.010

Sig.
.922

Table 9 indicates that there was no statistically significant difference in teacher
candidates’ perceived competence in using technology between the two populations, p =
value of .922. The resulting analysis indicated the group mean score between teacher
candidates’ who taught early childhood/elementary and teacher candidates who taught
middle school, high school, and special education did not differ statistically in their
perceived competence in technology use.
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Regression analysis. The primary purpose of regression analysis is the
development of an equation that can be used for predicting values on some dependent
variable for all members of a population. The secondary purpose is to use regression
analysis as a means of explaining causal relationships among variables (Mertler &
Vannatta, 2010).
Tables 10, 11, and 12 depict the three primary parts of the regression output:
model summary table, ANOVA summary table, and coefficients table. The model
summary table contains the value of R2 which tells us the relationship between teacher
candidates’ belief factors and their perceived competence in using technology. The
ANOVA summary table shows the various sum of squares which represent the total
variability of the data set, and the degrees of freedom associated with each. The degrees
of freedom relate to the number of observations that are free to vary. The model summary
in Table 10 and the ANOVA summary in Table 11 indicated that the overall model of the
independent variable, belief factors, did not significantly predict competence, R2 = .010,
F(1,107) = 1.096, p = .297. The R2 of .010 indicated that the model accounts for 1.0% of
the variance in teacher candidates’ perceived competence in using technology in the
classroom.
Table 10
Model Summary Table

Model
1

R
.101

R Square
.010

Adjusted R Square
.001

Predictor: Belief Factors
Dependent Variable: Competence
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Std. Error of the Estimate
.91645

Table 10 revealed the model can explain approximately 1.0% of the variation. In
other words, if we are trying to explain why some teacher candidates’ perceived
competence differs from others, we can look at the variation in the dependent variable.
This means that 92.0% of the variation cannot be explained by belief factors alone.
Table 11
ANOVA Summary Table

Model
1

Regression
Residual

Sum of Squares
.921

df
1

89.867

107

Total
90.788
Dependent Variable: Competence
Predictor: Belief Factors

108

Mean Square
.921

F
1.096

Sig.
.297

.840

A review of beta weights is provided in Table 11and revealed that belief factors
were not a significant predictor of teacher candidates’ perceived competence, F(1,107) =
1.096, p = .297. In other words, belief factors do not explain a significant amount of
variance.
Table 12
Coefficients Table

Model
1
(Constant)
Belief Factors

Unstandardized
Coefficients
B
Std. Error
2.688
.613
.152

.145

Dependent Variable: Competence
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Standardized
Coefficients
Beta

.101

t
4.387

Sig.
.000

1.047

.297

Examination of Table 12 revealed participants’ predicted competence was equal
to the unstandardized regression Y’= .152X + 2.688. The equation indicated how strongly
the two variables were related; meaning for every 1-unit increase in competence, belief
factors increased .15 units. A review of beta weights in Table 12 showed that belief
factors were not a significant predictor of teacher candidates’ perceived competence
using technology in the classroom, F(1,107) = 1.096, p = .297.
Descriptives. The researcher utilized descriptive statistics to address research
question 1 using items contained on the TCPTAC survey. Table 13 contains columns 1 to
3: variable, means, and standard deviation. Close inspection of Table 13 showed high
means for variables featuring not intimated by technology use (M = 4.0339, STD =
1.10888) and troubleshooting tasks imposed by technology (M = 3.5169, STD =
1.05193). Out of the 143 total respondents, 41% strongly agreed/agreed they could
resolve hardware problems in case of complete computer system shutdown, 40% strongly
agreed/agreed they could resolve software problems in case of program failure, 75%
strongly agreed/agreed they were not intimidated by technology, and 57% strongly
agreed/agreed they were efficient in performing troubleshooting tasks imposed by
technology.
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Table 13
Descriptive Statistics

Variable
Resolve hardware problems

Mean
2.8468

Std. Deviation
1.18283

Resolve software problems

3.0000

1.08200

Not intimated technology use

4.0339

1.10888

Troubleshooting tasks imposed by
technology

3.5169

1.05193

The high mean scores revealed in Table 13 support the contention that teacher
candidates’ competence in technology was dependent on technology self-efficacy and the
degree to which they were capable of resolving and troubleshooting problems imposed by
technology.
Research Question 2
The researcher addressed the second research question - To what extent do grade
level taught and belief factors predict teacher candidates’ ability to plan for the
integration of technology in the learning environment? —using analysis of variance,
regression analysis and descriptives for the purpose of exploring teacher candidates’
perceived ability to plan for technology use in the classroom.
Analysis of variance (ANOVA). A one-way ANOVA determined if different
grade levels taught affected teacher candidates’ ability to plan for the integration of
technology in the learning environment. The independent variable was the grade level
taught, while the dependent variable was the average score of teacher education
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candidates’ planning technology based on survey items contained in the TCPTAC Survey
(Part 1: Items 5 and 8 and Part 2: Items 5, 7, and 9). Table 14 contains the findings for the
one-way ANOVA. A review of these findings revealed no statistically significant
difference between the two categorical groups segmented based on grade level taught
(early childhood/elementary and middle school, high school, and special education),
F(1,121) = .1.623, p = .205.
Table 14
ANOVA Summary Table

Sum of Squares
.832

df
1

Mean Square
.832

Within Groups

61.979

121

.512

Total

62.811

122

Between Groups

F
1.623

Sig.
.205

As shown in Table 14 the ANOVA analysis resulted in a p=value of .205 at the
.05 alpha level which indicated no statistically significant difference in teacher
candidates’ ability to plan for the integration of technology in the learning environment
between the two populations. Thus, the group mean score between teacher candidates’
who taught early childhood/elementary and teacher candidates who taught middle school,
high school, and special education did not differ statistically in their perceived ability to
plan for the infusion of technology in the learning environment.
Regression analysis. Research question 2 sought to predict the extent to which
teacher candidates’ belief factors were associated with the teacher candidates’ ability to
plan for the infusion of technology in the classroom. Using regression analysis, the study
addressed this question and described the relationship between belief factors and
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planning for technology. The model summary table and ANOVA summary table are
contained in Tables 15 and 16. The model summary table provided the value of R2 which
tells us the relationship between teacher candidates’ belief factors and their perceived
ability to plan for the integration of technology in the learning environment. The
ANOVA summary table revealed the variance estimate, or mean squares, determined by
dividing the sum of squares by the respective degrees of freedom. The degrees of
freedom relate to the number of observations that are free to vary. Results indicated that
the overall model of the independent variable, belief factors, was a statistically
significantly predictor for planning technology, R2 = .204, F(1,107) = 27.39, p < .001.
The R2 of .204 indicated that the model accounts for 20.4% of the variance in teacher
candidates’ perceived ability to plan for the use of technology in the learning
environment.
Table 15
Model Summary

Model
1

R
.45

R Square
.204

Adjusted R Square
.196

Predictor: Belief Factors
Dependent Variable: Planning Technology
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Std. Error of the
Estimate
.62289

There might be many factors that can explain the variation in teacher candidates’
perceived ability to plan for the use of technology in the learning environment. It is
therefore significant that Table 15 revealed the model can explain approximately 20.4% of
the variation. In other words, if we are trying to explain why some teacher candidates’
perceived ability to plan for the use technology in the learning environment differs from
others, we can look at the variation in the dependent variable. The results suggest a strong
relationship between belief factors and teacher candidates’ perceived ability to plan for the
use of technology in the classroom.
Table 16
ANOVA Summary Table

Model
1

Regression
Residual

Sum of Squares
10.628
1
41.515

df

107

Mean Square
F
10.628
27.391

Sig.
.000

.388

Total
52.142
108
Dependent Variable: Planning technology
Predictors: (Constant), Belief Factors
As provided in Table 16, a review of beta weights revealed that belief factors
were a significant predictor of teacher candidates’ perceived ability to plan for the use of
technology in the learning environment F(1,107) = 27.391, p < .001. In other words,
belief factors explain a significant amount of variance.
A review of Table 17 revealed participants’ predicted ability planning technology
was equal to the unstandardized regression equation: Y’ = .517X + 1.595. The equation
indicated how strongly the two variables were related; for every 1-unit increase in
planning technology, belief factors increased .52 units. A review of beta weights in Table
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17 showed that belief factors were a statistically significant predictor of teacher
candidates’ perceived ability to plan for the use of technology in the learning
environment, F(1,107) = 27.39, p < .001. The results suggest the ability to predict
teacher candidates’ ability to plan for the use of technology in the classroom based on
teacher candidates’ beliefs on the importance of technology is made possible by
quantifying the accuracy of the prediction and confirm the predictive relationship exists
between the two variables. Thus, we rejected the null hypothesis.
Table 17
Coefficients Table

Model
1
(Constant)

Unstandardized
Coefficients
B
Std. Error
1.595
.417

Belief Factors
.517
Dependent Variable: Planning technology

.099

Standardized
Coefficients
Beta

.451

t
3.829

Sig.
.000

5.234

.000

Table 17 provided a statistically visual sense of the practical application of the
concept of correlation using linear regression. The results indicated we can do a good job
of predicting teacher candidates’ ability to plan for technology use in the classroom using
the single predictor variable, belief factors.
Descriptive statistics. This study used descriptive statistics to address research
question 2 contained on the TCPTAC survey as they relate to planning student learning
tasks using technology. Inspection of Table 18 showed columns 1 to 3: variable, means,
and standard deviation. Close inspection of Table 18 showed high means for variables
featuring attendance software (M = 4.20, STD = 1.12), evaluate and select educational
software (M = 3.86, STD = .92), time to learn use of technology (M = 3.79, STD = 1.01),
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research technology lesson planning (M = 3.73, STD = .96), rubric generator software (M
= 3.65, STD = 1.19), test generator software (M = 3.61, STD = 1.14), classroom
management software (M = 3.61, STD = 1.12), and students’ opportunity technology
literate (M = 3.50, STD = .91).
Out of the 143 respondents, 69% strongly agreed/agreed they could manage
student learning tasks using technology-enhancement tools, 75% strongly agreed/agreed
they were capable of evaluating and selecting educational software, 63% strongly/agreed
they injected personal time to learn and practice how to use the technology for their
teaching practice, 68% strongly agreed/agreed they could apply current research on
teaching and learning with technology when preparing lesson plans, and 62% strongly
agreed/agreed they offered their students great opportunities to become technology
literate.
Table 18
Descriptive Statistics

Mean
3.6098

Std. Deviation
1.12085

Test generator software

3.6098

1.14258

Rubric generator software

3.6504

1.19414

Attendance software

4.1951

1.01350

Evaluate and select
educational software

3.8629

.92248

Classroom management
software
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Table 18 (Continued)
Mean
3.7863

Std. Deviation
1.00712

Research technology lesson
planning

3.7328

.95424

Students opportunity technology
literate

3.5000

.90889

Time to learn use of technology

It can be inferred from these results, therefore, that these high means were a
translation of how teacher candidates perceived their interaction with the technology
from which they gained knowledge and skills for managing a classroom (Dekhane, Xu, &
Tsoi, 2013).
Research Question 3
The researcher addressed the third research question - To what extent do grade
level taught and belief factors predict the teacher candidates’ ability to apply technology
in the learning environment? —by using analysis of variance, regression analysis, and
descriptives for the purpose of exploring teacher candidates’ perceived ability to apply
technology in the classroom.
Analysis of variance (ANOVA). The study conducted a one-way between
subject's ANOVA to compare the effect of grade level taught on teacher candidates’
ability to apply technology in the learning environment. The independent variable
represented grade level taught; the dependent variable was the average teacher education
candidates’ applying technology score based on survey items contained in the TCPTAC
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Survey (Part 1: Items 4, 7, and 10). Levene’s test of homogeneity was performed to
determine whether assumptions of ANOVA were met (see Table 19).
Table 19
Test of Homogeneity of Variances

Levene Statistic
3.124

df1
1

df2
121

Sig.
.080

A review of Table 19 revealed that the Levene’s test assumption of homogeneity
of variance was met, F(1,121) = 3.124, p = .080. The study assumed equal variances
between the two populations.
As provided in Table 20, the results of the one-way ANOVA which revealed no
statistically significant difference between the two categorical groups in teacher
candidates’ perceived ability to plan for technology use in the learning environment. The
researcher based the two categorical groups on grade level taught (early
childhood/elementary and middle school, high school, and special education), F(1,121) =
.055, p = .816. Because the p value was greater than the .05 level of significance, the
researcher concluded that there was not a statistically significant difference between the
two groups in perceived ability to apply technology.
Table 20
ANOVA Summary Table
Sum of Squares
.020

df
1

Mean Square
.020

Within Groups

45.042

121

.372

Total

45.062

122

Between Groups
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F
.055

Sig.
.816

Table 20 revealed the ANOVA analysis resulted in a p = value of .816 at the .05
alpha level which indicated no statistically significant difference in teacher candidates’
ability to apply technology in the learning environment between the two populations.
Thus, the group mean score between teacher candidates’ who taught early
childhood/elementary and teacher candidates who taught middle school, high school, and
special education did not differ statistically in their perceived ability to apply technology
in the learning environment.
Regression analysis. Research question 3 sought to predict the extent to which
belief factors relate to the teacher candidates’ ability to apply technology in the learning
environment. The study used regression analysis to address this question and describe the
relationship between belief factors and applying technology. The model summary table
and ANOVA summary table of regression results presented in Tables 21 and 22 indicated
that the overall model of the independent variable, belief factors, was a statistically
significantly predictor for applying technology, R2 = .085, F(1,107) = 9.97, p = .002. The
R2 of .085 indicated that the model accounts for 8.5% of the variance in teacher
candidates’ perceived ability to apply technology in the learning environment.
Table 21
Model Summary Table

Model
R
R Square
Adjusted R Square
a
1
.292
.085
.077
Predictor: Belief Factors
Dependent Variable: Applying technology

Std. Error of the
Estimate
.59449

Table 21 revealed the model can explain approximately 8.5% of the variation. In
other words, if we are trying to explain why some teacher candidates’ perceived ability to
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apply technology in the learning environment differs from others, we can look at the
variation in the dependent variable. This means that 59.4% of the variation cannot be
explained by belief factors alone.
Table 22
ANOVA Summary Table

Model
1

Regression

Sum of
Squares
3.522

Df
1

Residual
37.816
Total
41.338
Dependent Variable: Applying technology
Predictor: Belief Factors

107
108

Mean Square
3.522

F
9.966

Sig.
.002

.353

Table 22 provided a review of beta weights and revealed that teacher candidates’
belief factors on the importance of the use of technology in the classroom were a
significant predictor of teacher candidates’ perceived ability to apply technology in the
learning environment F(1,107) = 9.966, p = .002. In other words, the regression model
results in significantly better prediction of teacher candidates’ perceived ability to apply
technology than if we were to use the mean score of the dependent variable, applying
technology. In short, the overall regression model predicts teacher candidates’ perceived
ability to apply technology in the learning environment.
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Table 23
Coefficients Table

Model
1
(Constant)
Belief Factors

Unstandardized
Coefficients
B
Std. Error
2.906
.398
.298

.094

Standardized
Coefficients
Beta

.292

t
7.311

Sig.
.000

3.157

.002

Dependent Variable: Applying technology
A review of Table 23 revealed participants’ predicted ability planning technology
was equal to the unstandardized regression equation: Y’ = .298X + 2.906. The equation
revealed how strongly the two variables were related; for every 1-unit increase in
planning technology, belief factors increased .30 units. A review of beta weights in Table
23 showed that belief factors were a significant predictor of teacher candidates’ perceived
ability to plan for the use technology in the classroom, F(1,107) = 9.97, p = .002. This
infers that teacher candidates’ beliefs on the importance of the use of technology in the
learning environment is a good predictor of their perceived ability to plan for the use of
technology in the classroom. Thus, we rejected the null hypothesis.
Descriptives. To address research question 3, the study used teacher candidates’
responses to items contained on the TCPTAC survey as they relate to ability to apply
technology in the classroom to tabulate descriptive statistics. Examination of Table 24
showed columns 1 to 3: variable, means, and standard deviation. Close inspection of
Table 24 showed high means for variables featuring problem-solving, critical thinking,
memorization, recall, and applying emerging technologies. Out of the 143 respondents,
90% strongly agreed/agreed they could apply technology to help promote discovery or
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inquiry to assist students, 83% strongly agreed/agreed they could apply emerging
technologies to motivate students, and 81% strongly agreed/agreed they could apply
technology to pedagogical content.
Table 24
Descriptive Statistics

Problem-solving

Mean
4.2016

Std. Deviation
.76488

Critical thinking

4.1935

.74000

Memorization

4.2742

.75803

Recall

4.2823

.71636

Apply emerging technologies

4.1048

.80465

Apply technology pedagogical
content

4.0645

.81392

These very high means support the contention that teacher candidates’
competence in ability to apply technology in the classroom was dependent on the degree
to which they used technology in a variety of conditions in the classroom setting. It can
be inferred from these results that these high means were a translation of how teacher
candidates’ knowledge about technology impinged upon the quality of interaction they
had with the technology and their degree of confidence with working in a technologybased teaching and learning environment.
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Research Question 4
The fourth research question - To what extent do grade level taught and belief
factors predict teacher candidates’ ability to integrate technology that comply with state
and/or district standards? —addressed using analysis of variance, regression analysis,
and descriptives for the purpose of exploring teacher candidates’ perceived ability to
integrate technology in compliance with established standards.
Analysis of variance. The study included a one-way between subjects ANOVA
to compare the effect of grade level taught on teacher candidates’ ability to apply
technology in the learning environment. The independent variable represented grade level
taught, while the dependent variable represented the average teacher education
candidates’ integrating technology score based on survey items contained in the
TCPTAC Survey (Part 1: Items 3, 9, and 11 and Part 2: Item 10). A review of Table 25
revealed that the Levene’s test assumption of homogeneity of variance was met, F(1,121)
= .013, p = .911. The researcher assumed equal variances between the two populations.
This assumption means that the variances of one outcome variable was the same in each
of the groups being analyzed. The variance, or difference, is not in terms of the means but
in terms of the spread of scores around the mean. The significance of this assumption is
that the mean stays the same and the differences between the scores was similar. It can be
concluded that variances were similar between the two populations.
Table 25
Test of Homogeneity of Variances

Levene Statistic
.013

df1
1
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df2
121

Sig.
.911

The results of the one-way ANOVA are presented in Table 26, revealing a
statistically insignificant difference between the two categorical groups in teacher
candidates’ perceived ability to integrate technology that comply with state and/or district
standards. The two categorical groups represented were based on grade level taught
(early childhood/elementary and middle school, high school, and special education),
F(1,121) = .715, p = .399. This suggests there is no difference in teacher candidates’
perceived ability to integrate technology that comply with state and/or district standards
based on the grade level taught.
Table 26
ANOVA Summary Table

Sum of Squares
.176

df
1

Mean Square
.176

Within Groups

29.718

121

.246

Total

29.894

122

Between Groups

F
.715

Sig.
.399

Table 26 shows a p value of .399. Because the p value was greater than the .05
level of significance, the researcher concluded that there was not a statistically significant
difference between the two groups in perceived ability to integrate technology that
comply with state and/or district standards.
Regression analysis. Research question 4 sought to predict the extent to which
teacher candidates’ belief factors related to the teacher candidates’ ability to integrate
technology to comply with state and/or district standards. The study employed regression
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analysis to address this question and describe the relationship between belief factors and
integrating technology.
The model summary table and ANOVA summary table are presented in Tables 27
and 29, indicating that the overall model of the independent variable, belief factors, was
not a statistically significantly predictor for planning technology, R2 = .028, F(1,107) =
3.137, p = .079. The R2 of .169 indicated that the model accounted for 2.8% of the
variance in teacher candidates’ perceived ability to integrate technology to comply with
established standards.
Table 27
Model Summary Table

Model
R
R Square
Adjusted R Square
a
1
.169
.028
.019
Predictor: Belief Factors
Dependent Variable: Integrating Technology

Std. Error of the
Estimate
.48357

Table 27 revealed the model can explain approximately 2.8% of the variation. In
other words, if we are trying to explain why some teacher candidates’ ability to integrate
technology to comply with state and/or district standards differs from others, we can look
at the variation in the dependent variable. This means that 48.3% of the variation cannot
be explained by belief factors alone.
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Table 28
ANOVA Summary Table

Model
1

Sum of Squares
Df
Regression
.734
1
Residual
25.021
107
Total
25.754
108
Dependent Variable: Integrating Technology
Predictor: Belief Factors

Mean Square
F
.734
3.137
.234

Sig.
.079

A review of beta weights provided in Table 28 revealed that belief factors were
not a significant predictor of teacher candidates’ perceived competence, F(1,107) =
3.137, p = .079. In other words, teacher candidates’ belief factors of the importance of
use of technology in the classroom do not explain a significant amount of variance.
Table 29
Coefficients Table

Model
1
(Constant)
Belief Factors

Unstandardized
Coefficients
B
Std. Error
3.539
.323
.136

.077

Standardized
Coefficients
Beta

.169

t
10.945

Sig.
.000

1.771

.079

Dependent Variable: Integrating Technology
A review of Table 29 revealed participants’ predicted ability to integrate
technology was equal to the unstandardized regression equation: Y’ = .136X + 3.539.
The equation indicated how strongly the two variables were related; for every 1-unit
increase in integrating technology, belief factors increased .03 units. A review of beta
weights in Table 29 showed that belief factors were not a significant predictor of teacher
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candidates’ perceived ability to integrate technology to comply with state and/or district
standards, F(1,107) = 3.14, p = .079, R2 = .028.
Descriptives. To address research question 4, the researcher used teacher
candidates’ responses to items contained on the TCPTAC survey as they relate to ability
to integrate technology to comply with established standards to tabulate descriptive
statistics. Table 30 contains columns 1 to 3: variable, means, and standard deviation.
Close inspection of Table 30 showed high means for variables featuring media formats,
computer software, and presentation software. Out of the 143 respondents, 94% strongly
agreed/agreed they could use media formats to facilitate communication and learning,
55% strongly agreed/agreed they were capable of using computer software to integrate
technology in classroom lessons, 92% strongly agreed/agreed they integrated technology
in lessons which comply with state and/or district standards, and 79% strongly
agreed/agreed they were confident teaching students how to use presentation software.
Table 30
Descriptive Statistics
Mean
4.1935

Std. Deviation
1.00144

PowerPoint slides (text and
visuals)

4.7581

.58949

CDs (voice and music)

4.6129

.75126

DVDs (video)

4.6694

.65917

Computer multimedia (audio,
text, and video)

4.6613

.59656

Smart board, Interactive white
board (visuals and text)
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Drill and practice

4.1452

.76183

Tutorial software

3.4597

.96608

Interactive whiteboard

4.0726

.99734

Simulation software programs

3.3065

1.05289

Image editing software, e.g.
Photoshop

3.0323

1.19576

Concept mapping software, e.g.
Inspiration

3.0645

1.21469

Screen capture software, e.g.
Camtasia

2.9677

1.24897

Movie maker software, e.g.
Adobe Flash

3.5726

1.10559

Integrate technology to comply
w/standards

4.3333

.71221

Prepare written text

4.2542

.80794

Create charts and graphs

3.7458

1.03103

Perform an internet search

4.4492

.62152

Use presentation software

4.0847

.93896

Capture images

4.0508

.91378

These very high means support the contention that teacher candidates’ perceived
competence in ability to integrate technology in the classroom was dependent on the
degree to which they interacted and used technology in a variety of conditions in the
classroom setting. It can be inferred from these results that these high means were a
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translation of how teacher candidates gained knowledge and skills for integrating
technology in the classroom lessons.
Hypothesis
The null hypothesis proposed for this study was that there was no statistical
significance between the predictor variables – grade level taught and belief factors – and
teacher candidates’ perceived competence and ability to plan, apply and integrate
technology.
Regarding RQ1: To what extent do grade level taught and belief factors predict
teacher candidates’ perceived competence in using technology? The researcher failed to
reject the null hypothesis for both of the predictor variables – grade level taught and
belief factors - because there was not a statistically significant difference in teacher
candidates’ perceived competence between the groups based on grade level taught (p =
.922) inferring that the group mean scores did not differ significantly. As well, the
regression analysis revealed that belief factors were not a statistically significant
predictor because only 1.0% of the variance can explain teacher candidates’ perceived
competence (p = .297, R2=.010).
Regarding RQ2: To what extent do grade level taught and belief factors predict
teacher candidates’ ability to plan for the integration of technology in the learning
environment? The researcher failed to reject the null hypothesis for the predictor variable
grade level taught because there was not a statistically significant difference in teacher
candidates’ ability to plan for the integration of technology between the groups based on
grade level taught, (p = .205) indicating the group mean scores did not differ
significantly. The researcher, however, rejected the null hypothesis for the predictor
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variable belief factors. Results of the regression analysis revealed belief factors were a
statistically significant predictor for planning technology (p < .001, R2=.204); this means
the model can explain 20.4% of the variance.
Regarding RQ3: To what extent do grade level taught and belief factors predict
teacher candidates’ ability to apply technology in the learning environment? The
researcher failed to reject the null hypothesis for the predictor variable grade level taught
because there was not a statistically significant difference in teacher candidates’ ability to
apply technology between the groups based on grade level taught, (p = .816) indicating
the group mean scores did not differ significantly. The researcher, however, rejected the
null hypothesis for the predictor variable belief factors. Results of the regression analysis
revealed belief factors were a statistically significant predictor for applying technology (p
< .002, R2=.085); finding 8.5% of the variance can explain teacher candidates’ ability to
apply technology.
Regarding RQ4: To what extent do grade level taught and belief factors predict
teacher candidates’ ability to integrate technology that comply with state and/or district
standards? The researcher failed to reject the null hypothesis for both of the predictor
variables – grade level taught and belief factors - because there was not a statistically
significant difference in teacher candidates’ ability to integrate technology, in compliance
with standards, between the groups based on grade level taught (p = .399) inferring that
the group mean scores did not differ significantly. As well, the regression analysis
revealed that belief factors were not a statistically significant predictor because only 2.8%
of the variance can explain teacher candidates’ ability to integrate technology in
compliance with standards (p = .079, R2=.028).
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Chapter Summary
This chapter analyzed data used for the current study, providing descriptive
statistics to reflect the degree of interaction teacher candidates manifest as they interacted
with technology in the learning environment. The researcher utilized inferential statistical
tests to address research questions 1, 2, 3, and 4, and employed the one-way ANOVA to
test for statistically significant differences in teacher candidates’ perceptions between
groups based on grade level. Results of this statistical test revealed not statistically
significant difference in teacher candidates’ perceptions between the two groups.
This chapter presented test findings from the four null hypotheses tested at an
alpha level of p > 0.05. The researcher employed a regression analysis to examine to
what extent belief factors predicted teacher candidates’ perceptions and presented
regression results based on the independent variable belief factors. Research questions
and their corresponding hypotheses were addressed. Chapter 5 will have an expanded
discussion of these findings, including their implications, conclusions, and
recommendations for future research.
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Chapter 5
Discussion, Conclusion and Recommendations
Discussion
As the use of technology in the educational environment increases, many teacher
education programs in universities have developed courses to teach teacher candidates
how to integrate technology in order to enhance teaching and learning (Ertmer,
Ottenbreit-Leftwich, Sadik, Sendurur, & Sendurur, 2012; Kim, Kim, Lee, Spector, &
DeMeester, 2013; Sugar & van Tryon, 2014). Kalota and Hung (2013) report that
technology integration has emerged as an essential topic in teacher education. There is a
growing need to provide teacher candidates with various learning opportunities to
integrate technology in their classrooms. It is important for teachers not only to have
technology skills, but they should understand the pedagogical role of technology in
education (Ertmer et al., 2012; Kalota & Hung, 2013; Kim et al., 2013). If teachers are
well prepared to integrate technology properly in their classrooms, then they are in a
better position to promote learning and empower their students to use technology
(Hughes, 2013; Sugar & van Tryon, 2014). However, preparing teacher candidates to
integrate technology can be complex (Kalota & Hung, 2013). Some teacher candidates do
not have a technology background and thus, they may not be proficient in technology
usage (Kalota & Hung, 2013). Others resist using it (Kalota & Hung, 2013).
Teachers, in-service and pre-service, are generally the driving factor for
implementing technology successfully into the curriculum (Lee & Lee, 2014). Often, the
teachers who are responsible for implementing technology into their curriculum are not
technology savvy and they are left on their own to develop workable strategies. Such
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teachers benefit from support related to technology integration, because they need to
address challenges to leveraging technology effectively into their instruction, including
lack of technology training, inexperience with the new technology and limited time to
learn the new technology (Aldunate & Nussbaum, 2013; Lee & Lee, 2014). In addition to
these social and technical contexts that are unsupportive of teacher candidates’
understanding of technology integration, another challenge is lack of effective
instructional and pedagogical knowledge to help teacher candidates understand how
technology can be integrated to support meaningful learning (Aldunate & Nussbaum,
2013; Lee & Lee, 2014; Ottenbreit-Leftwich, 2012). Many foundation-level technology
and education courses designed for teacher candidates are skill based. Teacher candidates
in these courses learn how to use software applications for image editing, word
processing, spreadsheet creation, slide-based presentations, and so on. However, simply
teaching them how to use technology does not prepare teacher candidates to use
technology in a meaningful way (Ruggiero & Mong, 2013). It is more important to
provide them with proper instructional and pedagogical knowledge to prepare them to use
technology to create meaningful learning environments for their future students (Clark,
Zhang, & Strudler, 2015; Ottenbreit-Leftwich, 2012; Ruggiero & Mong, 2013). Although
teacher candidates may initially refuse to utilize technology for various reasons, one
reason is not being proficient with technology. However, as a result of various
professional development seminars that focus on using technology in the context of
teaching, their willingness often increases their technology learning but also the
incorporation into their teaching (Ertmer et al., 2012; Kalota & Hung, 2013; Kim et al.,
2013; Lee & Lee, 2014; Ottenbreit-Leftwich, 2012).
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The purpose of Chapter 5 is to reflect on the findings of the current study and to
present the implications of the findings based on the data that were presented. The
purpose of the analyses was to examine the perceptions of teacher candidates and to
explore predictive relationships between grade level taught and belief factors as they
relate to teacher candidates’ technology practices. The data were analyzed using analysis
of variance (ANOVA), regression analysis, and descriptives. The implications of the
study are discussed in terms of competence, planning technology, applying technology,
and integrating technology to comply with state and/or district standards. The findings
presented in Chapter 4 came from analyses performed on data obtained from the Teacher
Candidates’ Perceptions of Technology Application in the Classroom (TCPTAC) survey
instrument.
RQ1: To what extent do grade level taught and belief factors predict teacher
candidates’ perceived competence in using technology?
Items 1 and 2 from Part 1 of the survey and items 4 and 6 from Part 2 of the
TCPTAC Survey were used to collect data to answer the first research question. An
analysis of variance, regression analysis, and descriptives were used to investigate
teacher candidates’ perceptions of their self-efficacy in using technology. The
independent variable was the grade level taught and the dependent variable was the mean
score of teacher education candidates’ competence. A Levene’s test of homogeneity
revealed that the assumption of homogeneity of variance was met and that the variances
of one outcome variable was the same in each of the groups being analyzed. Results from
the one-way ANOVA indicated no statistically significant difference between teacher
candidates’ who taught early childhood/elementary and teacher candidates who taught
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middle school, high school, and special education in their perceived competence in using
technology.
The primary purpose of regression analysis was the development of an equation
that can be used for predicting values on some dependent variable for all members of a
population. The secondary purpose was to use regression analysis as a means of
explaining causal relationships among variables. Descriptive statistics indicated that 41%
of the participants either strongly agreed or agreed that they could resolve hardware
problems in case of complete computer system shutdown. Forty percent strongly agreed
or agreed they could resolve software problems in case of program failure. Seventy-five
percent strongly agreed or agreed that they were not intimidated by technology, and 57%
strongly agreed or agreed they were efficient in performing troubleshooting tasks
imposed by technology.
The findings from the current study are aligned with the findings from the study
conducted by Al-awidi and Alghazo’s (2012), who found that student teacher confidence
propels their self-efficacy to generate the necessary confidence to make sound judgments
about when to use the technology in the classroom. The findings of the current study are
also aligned with the findings from the study by Ming-Mu (2008), who concluded that
instructional environments are powerful vehicles from which student teachers develop
knowledge, perceptions, beliefs, and attitudes toward integrating technology in the
classroom. Celik and Yesilyurt (2012) found that teachers’ perceptions about technology
use and its efficacy play a key role in how or if they will incorporate technology use.
Professional development and practice can help overcome anxiety of those integrating
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technology in the classroom. As teachers’ confidence build, their attitude toward
technology integration should become more positive.
Teacher candidates must understand that technology is ever evolving. Teachers
who refuse to accept change are limiting their experiences as well as the experiences of
their learners (Aldunate & Nussbaum, 2013; Bell, Maeng, & Binns, 2013). Teachers who
do not feel adequately equipped to integrate new content, technology, or strategy should
actively seek professional development opportunities (Aldunate & Nussbaum, 2013). If
professional development opportunities are not timely or available, teachers must treat
each other as natural resources. If one teacher is able to act as a resource for others, onsite
professional development can be utilized as schedules permit (Bell et al., 2013; Celik &
Yesilyurt, 2012). Teachers who implement a strategy or technology well, can open their
classrooms for peer mentoring. Teachers struggling with a strategy or technology could
ask a teacher whom they trust to peer evaluate them during a class setting (Celik &
Yesilyurt, 2012). Such onsite assistance is one way that teachers take control of their own
learning while building relationships with peers. Another way for teachers to perfect their
craft is to join learning communities that are addressing their current need or they may
wish to use online sources of information about how to integrate a new technology or
new concept into their classes (Bell et al., 2013; Celik & Yesilyurt, 2012).
RQ 2: To what extent do grade level taught and belief factors predict teacher
candidates’ ability to plan for the integration of technology in the learning
environment?
The purpose of the second research question was to determine if there was a
statistical significance between teacher candidates’ grade level taught and their belief
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factors and ability to plan for technology integration. To answer the second research
question, the participants answered items 5 and 8 during Part 1 of the survey and items 5,
7, and 9 from Part 2 of the TCPTAC Survey. Using regression analysis, the study
addressed this question and described the relationship between belief factors and
planning for technology. Results indicated a strong relationship between belief factors
and teacher candidates’ perceived ability to plan for the use of technology in the
classroom. The results also indicated teacher candidates’ ability to plan for the use of
technology in the classroom based on their beliefs on the importance of technology.
Overall, 69% of the participants indicated that they either strongly agreed or
agreed that they could manage student learning tasks using technology-enhancement
tools. There were 75% who either strongly agreed or agreed that they were capable of
evaluating and selecting educational software. Sixty-three percent either strongly agreed
or agreed that they injected personal time to learn and practice how to use the technology
for their teaching practice, and 68% strongly agreed or agreed that they could apply
current research on teaching and learning with technology when preparing lesson plans.
The majority of the participants, (62%), strongly agreed or agreed that they offered their
students great opportunities to become technology literate.
According to Lowther, Inan, Strahl, & Ross, (2008), technology integration can
help teachers be more proficient in their craft as they teach their students the skills
necessary to work independently or in groups. As learners become more confident and
proficient in their technology use, they can expand their own creativity and thus become
more invested in the learning process (Lowther et al., 2008). Thus technology integration
facilitates greater learning opportunities as teachers release instruction to their students.
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It can be inferred from these results, therefore, that these high means were a translation of
how teacher candidates perceived their interaction with the technology from which they
gained knowledge and skills for managing a classroom (Dekhane et al., 2013).
Slutskey (2016) wrote that teachers need to see the need for technology
integration because they are responsible for the teaching and learning that takes place in
their classrooms with the ultimate goal of students becoming productive and contributing
members of society. Student perceptions of technology’s role inside of school and their
life outside of school can affect their engagement and interest levels. Effective teachers
are in tune with their students’ interests and values. Understanding a student’s interest
regarding technology and what role it plays in their daily life is an important aspect of
which teachers should be aware. Teacher access to computers and technology training
has increased in schools, but that alone has not helped technology make the leap to lead
the powerful student-centered instruction. Teachers play a crucial role in leading
instruction and enhancing student skills. It is essential that teachers are furnished with the
technology and 21st century skills to carry out their jobs, and that they are also instilled
with confidence within them to be a change agent. Better student results require better
teaching, and integrating technology into the curriculum improves students’ learning
processes. Schools must meet the immediate needs of the teachers and provide them
opportunities to learn (Slutskey, 2016).
Educational researchers further assert that technology is increasingly being used
to motivate and encourage students of all grade levels and at all ability levels.
Furthermore, technology allows students to develop and foster their self-efficacy through
constructivist, student-oriented practices (Adcock & Bolick, 2011). When possible,
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teachers should use educational technology tools as classroom motivators and
information mediators (Schneiter, 2010). Additionally, teachers should use educational
technologies to present information in more than one format because the multimodal
representation of information and ideas increases the chance that more students will learn
and retain information in the classroom (Adcock & Bolick, 2011). Donnelly et al. (2011)
adds that, the use of various multimedia technologies can help students to understand,
visualize, and engage with certain dynamic concepts. They also comment that teachers do
see the value in technology as an instructional tool and will use it if the right conditions
are present (Donnelly et al., 2011).
RQ 3: To what extent do grade level taught and belief factors predict the
teacher candidates’ ability to apply technology in the learning environment?
The purpose of the third research question was to determine a statistical
significance between grade level taught and belief factors and teacher candidates’ ability
to apply technology in the learning environment. Items 4, 7, and 10 from Part 1 of the
TCPTAC Survey were used to collect data to answer the third research question. Also, to
answer the third research question, a one-way ANOVA was conducted. The independent
variable represented grade level taught. The dependent variable was the average teacher
education candidates’ application of technology score. The one-way ANOVA revealed
no statistically significant difference between the teacher candidates’ who taught early
childhood/elementary and teacher candidates who taught middle school, high school, and
special education.
A regression analysis was used to describe the relationship between belief factors
and applying technology. It was determined that 59.4% of the variation could not be
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explained by belief factors alone. Findings from the regression analysis inferred that
teacher candidates’ beliefs on the importance of the use of technology in the learning
environment is a good predictor of their perceived ability to plan for the use of
technology in the classroom. Additionally, 90% of the participants either strongly agreed
or agreed they could apply technology to help promote discovery or inquiry to assist
students. Eighty-three percent either strongly agreed or agreed that they could apply
emerging technologies to motivate students. Eighty-one percent either strongly agreed or
agreed that they could apply technology to pedagogical content. Overall, the teacher
candidates’ indicated that their competence to integrate technology into the classroom
was dependent on the degree to which they used technology in a variety of conditions in
the classroom setting.
The findings for the third research question are aligned with the literature offered
by Kim et al. (2013). Kim et al. (2013) wrote that in order to understand why technology
is differently integrated among teachers who are equipped with relevant knowledge, two
sets of barriers are often discussed: (1) first-order barriers concern factors such as
environmental readiness; and (2) second-order barriers include factors such as teachers'
beliefs. Second-order barriers are intrinsic factors that hinder technology integration and
that can interfere with teachers' technology integration even when first-order barriers are
overcome. Knowledge is pertinent to pedagogy and content are required to realize the full
potential of teaching technologies to improve learning and instruction. Also, according to
Kim et al. (2013), teachers' persistent beliefs about current practices are recognized as
second-order barriers that delay or inhibit technology integration. Even when technology
and technical knowledge are in place, effective technology integration requires teachers'
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beliefs in new ways of both seeing and doing things. Teachers' beliefs predict, reflect, and
determine their actual teaching practice. For instance, research has shown that the ways
of teaching can be different depending on teachers' different beliefs even when the
teachers have similar knowledge. Teacher beliefs are considered even more influential
than teacher knowledge. Understanding of teachers' beliefs that make technologies
differently integrated into teaching would be helpful in improving technology integration
trainings.
RQ 4: To what extent do grade level taught and belief factors predict teacher
candidates’ ability to integrate technology that comply with state and/or
district standards?
The purpose of the fourth research question was to determine a statistical
significance between grade level taught and belief factors and teacher candidates’ ability
to integrate technology in compliance with state and/or district standards. To answer the
fourth research question, the participants provided responses to items 3, 9, and 11 on Part
1 of the survey and item 10 on Part 2 of the TCPTAC Survey. To analyze the data from
the survey, a one-way ANOVA was conducted to compare the effect of grade level
taught on teacher candidates’ ability to apply technology in the learning environment.
Results from the one-way ANOVA indicated there was not a statistically significant
difference between the two groups in perceived ability to integrate technology that
comply with state and/or district standards. The regression analysis indicated that the
variation cannot be explained by belief factors alone. Also, of the 143 respondents, 80%
either strongly agreed or agreed that they could use media formats to facilitate
communication and learning. Then, 55% either strongly agreed or agreed they were
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capable of using computer software to integrate technology in classroom lessons.
Ninety-two percent either strongly agreed or agreed that they integrated technology in
lessons which comply with state and/or district standards. Finally, 79% either strongly
agreed or agreed that they were confident teaching students how to use presentation
software.
While these outcomes could result from other factors, descriptive statistics
revealed 92% of respondents indicated they integrate technology in lessons that comply
with state and/or district standards; and 94% of respondents’ scores yielded high means
for media format usage by teacher candidates to facilitate communication and learning,
such as Smartboard, PowerPoint slides, CDs, DVDs, and computer multimedia; and 69%
indicated they are confident teaching students how to use a variety of technologies. The
key factor revealed in these high percentages is that teacher candidates have high
expectations of incorporating technologies in the classroom.
These findings support the contention that linking technology to the environment
means responding to the standards that school districts impose on teachers (Sadaf, Newby
& Ertmer, 2016). According to Sadaf et al. (2016), these standards pertain to varied
subject areas that teachers are oriented to teach and promote learning. Most contain areas
which can be supported by existing technology. It is up to the teacher to demonstrate a
need for incorporating technology in the classroom. Standards, however, have imposed
many restrictions on the teacher (Ertmer et al., 2012; Kim et all, 2013; Sugar & van
Tryon, 2014). Teachers do not have the opportunity to teach outside the box; they must
teach within the ramifications of the state standards (van Velzen, Volman, Brekelmans, &
White, 2012). The students constitute the environment in which technology must be
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shaped to encourage learning among students (van Velzen et al., 2012). The use of
standards is dominating school environment allowing teachers to teach with clear
guidelines to ensure students use technology resources in the digital age. When assessing
student learning outcomes, teachers must rely on the existing assessment tools that are
embedded in the technology. For the teacher, gaining skills to integrate technology in the
classroom is a necessary goal that creates a conducive instructional environment (Parker,
2012).
The findings of this study are aligned with the Technological Pedagogical Content
Knowledge (TPCK) model developed by Mishra and Koehler (2006) for pre-service
teachers and service teachers for integrating technology in the classroom. The features of
this model include content knowledge, pedagogical knowledge, technology knowledge,
pedagogical content knowledge, technological content knowledge, and technological
pedagogical knowledge. Mishra and Koehler believe that the TPCK can be applied in
developing classroom lesson plans across all subject matter. In this model, technology
becomes the binding force for realizing effective and efficient integration of technology
by teacher preference.
Conclusions
Through regression analyses, this quantitative study has demonstrated that a
connection exists between teacher candidates’ belief factors and the teacher candidates’
focus on the learning environment and role of technology infusion into the classroom
(Davies & West, 2014). Educators are aware that the environment in which students are
learning must contain conditions that facilitate learning (Davies & West, 2014; Lee &
Lee, 2014). The information of technology in the classroom is one way of helping
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students to learn. The power of technology among students is expressed through
observing technology at work, touching and feeling the varied technology components,
experiencing the visual effects of technology, and through hearing different effects of
technology (Davies & West, 2014). These effects of technology lend help to the existing
modalities through which students capture information and learn. The linking of
technology to the learning environment is the pivotal accessory for learning among
students (Niess, 2011).
Teacher attitudes toward technology use in the classroom influences instructional
leadership (Lee & Lee, 2014; Taylor, Smiley, & Richardson, 2009). The ability of a
teacher to use media formats, presentation software, problem-solving technologies,
simulations software, and networking software in the learning environment for
instructional purposes indicates competence to promote learning among students (Lee &
Lee, 2014; Slutsky, 2016; Taylor et al., 2009). Teachers who create a technology-based
learning environment increase learning among students. Evaluation of learning that takes
place in the learning environment where technology is implemented provide an efficient
and equitable condition for measuring learning in a fair and meaningful way. Teachers
that employ technology to assess student learning are providing students the opportunity
to become independent learners (Taylor et al., 2009). This study’s findings validate the
importance of teacher candidates’ competence to use technology in varieties of
conditions in the classroom setting.
It is evident that the ability of a teacher working with technology is the source for
a teacher’s sustained interest in using technology in the classroom (Ruggiero & Mong,
2013). Teachers who employ technology in the classroom provide students a better
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chance to learn and develop new knowledge (Lee & Lee, 2014; Ruggiero & Mong,
2013). Problem solving technologies embedded in content provide the students an
opportunity to develop critical thinking skills (Ruggiero & Mong, 2013). This means
teachers who approach their lessons with the attitude or belief of increasing knowledge
among students develop a problem solving and critical thinking environment in which
students will acquire new knowledge. Teacher candidates’ development of competence in
technology application is fostered through using technology in the classroom to promote
learning (Dekhane et al., 2013; Lee & Lee, 2014).
These results support conclusions drawn from previous studies. Students benefit
from teachers who are confident and have experience to work with technology and move
instruction forward. Teachers have a spillover effect on transferring their experience with
technology to students who benefit from learning, developing and becoming successful in
their educational journey (Lee & Lee, 2014). The implication is that teachers must have
knowledge and skills to infuse technology in the classroom. Technology is the link that
increases students’ attention to instruction where they can experience learning.
Implications for Action
Technology greatly impacts the way people learn, work, and live. Tasks that once
took days or even years to accomplish are now being completed instantly via
collaborative, technology-driven environments (Allen & Wright, 2014). As new
technologies are developed, old ways of thinking and learning are rapidly being replaced
at a rate that is increasingly difficult to embrace. These changes require a different skill
set and way of interacting with learning, as collaboration, participation, and contribution
are beginning to take more technology-driven forms (Sadaf, Newby, & Ertmer, 2016).
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Future teachers and students will need to acquire these skills to have the tools for success
needed in the technology-driven world in which they live (Allen & Wright, 2014; Parker,
2012; Tondeur et al., 2012). The common skills most frequently identified across most
studies are creativity and innovation, critical thinking and problem solving,
communication, collaboration, information management, effective use of technology,
career and life skills, and cultural awareness (Allen & Wright, 2014; Ertmer et al., 2012;
Kim et all, 2013; Sugar & van Tryon, 2014; Tondeur et al., 2012). While these skills are
not necessarily new, the use of technology will drastically affect the way in which
students learn and educators teach, as well as how these skills are connected to the
educational environment. Additionally, technology-driven skills are acquired through the
concepts of innovation, information, media, and technology skills, as well as life career
skills. While these collaborative and connective technologies make it easier than ever to
share and produce information, new competencies must be learned, practiced, and applied
in order to experience success in this technology-rich environment.
Technology skills have become the avenue for fostering collaboration and
competencies, preparing students for their futures and success in the workforce. An
understanding and application of these tools and knowledge is imperative for students
and demands that the education system take action (Maeng, Mulvey, Smetana, & Bell,
2013). The unification of these requirements with new pedagogical education issues will
shape how educational leaders, teacher education programs, future educators, and
students face these rapidly changing demands and expectations (Maeng et al., 2013).
Through the use of appropriate technologies, students will be armed with the skills
necessary to address real-life problems in a collaborative and effective manner (Maeng et

105

al., 2013). The challenge therefore lies in the school systems developing effective
methods in which to teach and prepare students for their futures while using technology
as an effective tool for application of content (Maeng et al., 2013). Change occurs by
integrating technology literacy content and skills into education programs, as well as by
placing added emphasis on the development of critical thinking, communication,
collaboration, and creativity skills (Maeng et al., 2013).
Addressing how to integrate these 21st-century skills into teaching and learning,
as well as the measurement and assessment of students’ levels of mastery of these skills,
continues to develop (Buabeng-Andoh, 2012). While some of these skills can be
measured via more traditional summative assessments, other proficiencies, such as those
focusing on the ideas of innovation, collaboration, and technology skills, may not be as
easily assessed (Buabeng-Andoh, 2012). The U.S. Department of Education and the
Partnership for 21st Century Learning began to address the issues of integration and
assessment in the classroom with the creation of the Common Core State Standards
Initiative (Buabeng-Andoh, 2012). The standards were written to provide students with a
quality education, as well as to provide educators with a set of standards that represent
success in every school across the nation. Written within these standards are the 21stcentury skills relating to technology proficiencies. This includes the use of technology
tools, actions, collaboration, and effective communication toward learning with
technology. When the technology standards within the Common Core State Standards
document are isolated, the types of 21st-century proficiencies for students become very
clear, as do the methods for assessment of these skills (Buabeng-Andoh, 2012).
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The findings of this study have shown to have implications for teacher
participants in terms of competence, planning technology, applying technology, and
integrating technology to comply with state and/or district standards. The researcher
suggests the following recommendations to education administrators: (1) Teacher
candidates must be exposed to technologies that increase learning among students to
sustain instructional leadership; (2) Teacher candidates must be exposed to critical
thinking technologies, and problem solving technologies to develop skills and knowledge
to implement instruction where their learners will develop critical thinking and problem
solving through discovery and inquiry learning; (3) Teacher candidates must be exposed
to technologies such as computer multimedia, Smartboards, problem solving software,
concept mapping software, and drill and practices because these technology promote
concept acquisition and development of new skills; (4) Teachers must use critical
thinking and problem solving technologies to help students acquire new skills; and (5)
Teachers must consistently infuse technology in the classroom to allow students to
develop new knowledge.
Recommendations for Future Research
As requirements for teacher candidates continue to evolve, teacher education
programs must also change to produce teachers who can meet the new standards. Many
teacher evaluation programs require teachers to use technology daily. School districts
throughout the country have also adopted standards that encourage students to bring their
own technology to use in the classroom to increase students’ use of technology. For
teachers to meet these state and district requirements, they must be able to integrate
technology into classroom lessons to improve the effectiveness of their practices. One
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recommendation is that teacher preparation programs use the results of this study to
integrate more technology integration and technology use throughout the preparation
programs. Teacher candidates should not only see technology used in educational
technology coursework (Bell et al., 2013), they should observe all professors modeling
technology use and integration. Additionally, teacher participants should be offered more
on-going professional development opportunities that focus on classroom technology use
and integration. As a result, once teacher candidates have completed their preparation
programs, they are more likely to enter their classrooms adequately prepared.
This research study should further the focus on teacher participants’ knowledge,
use, and integration of classroom technology. Further research should be conducted to
include a focus on professional development and educational technology coursework in
teacher education programs (Bell et al., 2013). This study can be expanded to include a
longitudinal study that would track these undergraduate teacher candidates and explore
other factors that influence teachers to integrate technology in the classroom, such as
access to technology, barriers to technology use, and opportunities for professional
development. Future studies relating to teacher participants would benefit from
qualitative results so the more in-depth information can be collected about technology
integration. A qualitative study would also allow teacher participants technology
integration and their effectiveness to be observed.
Final Thoughts and Consideration
While technology integration in classrooms has steadily increased since the first
computers appeared in schools years ago, technology tools are still not being used to their
potential for enhancing teaching and learning. One reason is that many teacher candidates
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graduate from teacher education programs still feeling unprepared to effectively use
technology in their teaching. While many universities have offered or required
technology integration coursework for those majoring in education, and much research
exists on a variety of instructional approaches for technology integration education, it is
still unclear exactly what approaches are most effective for helping teacher candidates
become capable of integrating technology to enhance students’ learning (Bell et al.,
2013). In order to prepare teacher candidates to effectively integrate technology, these
programs need to focus on improving multiple factors that affect teacher candidates’
abilities to integrate technology, including attitudes toward technology, and technology
skills. Research suggests that all three of these are necessary for teacher candidates to
become effective technology integrators. Structured collaboration and design tasks
inherent in this approach provide unique advantages that make it especially well-suited
for technology integration education contexts. To build upon the existing literature on
design teams approach in this context, this study focused on comparing instructional
approaches in order to determine which types of instruction may be most effective for
enhancing teacher candidates’ abilities to effectively integrate technology. This research
analyzed undergraduate teacher candidates’ perceptions on integrating technology in the
classroom. This chapter was comprised of a summary of the study, conclusions reached
from the research and data, a discussion of the importance of the findings,
recommendations for further research, and final thoughts and consideration.
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APPENDIX A

Teacher Candidates' Perceptions of Technology Application in the Classroom
CONSENT TO PARTICIPATE IN A RESEARCH STUDY

Title of Study: Undergraduate Teacher Candidate Perceptions Integrating Technology in
Classroom Instruction
Institution: The University of Memphis
You are being invited to take part in this research study because you are a teacher candidate who
completed your student teaching experience during the 2015-2016 academic year. Your
participation in this research study is voluntary. If you volunteer to take part in this study, you will
be one of about 200 people to do so. You are also free to withdraw from this study at any time.
The person in charge of this study is Charlise Anderson, a student at The University of Memphis
Department of Leadership. Charlise Anderson is being guided in this research by Dr. Jeffery L.
Wilson. There may be other people on the research team assisting at different times during the
study.
1.

Purpose of the Study – This study seeks to determine factors that influence teacher candidates

to build perceptions about technology from five major perspectives which include: competency,
learning environment, productivity, stand and federal benchmarks, and community.
2.

Description of procedures to be followed and duration of the study – Data collection for

this quantitative will be done using a survey. The length of the study is one month.
3.

Possible risks and discomfort – There is no more risk of harm associated with

participation in this study than you would experience in everyday life.
4.

Potential benefits from the study – There is no guarantee that you will get any personal

benefit from taking part in this study. Your willingness to take part, however, may, in the future,
help society as a whole better understand this research topic.
5.

Decision to participate in the study - If you decide to take part in the study, it should be

because you really want to volunteer. You can stop at any time during the study and still keep
the benefits and rights you had before volunteering.
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6.

7.

8.

Alternative choices - If you do not want to be in the study, there are no other choices except
not to take part in the study.
Compensation or cost for participation – There is no compensation or costs associated with
taking part in the study.
Confidentiality - We will make every effort to keep private all research records that identify

you to the extent allowed by law. Your information will be combined with information from other
people taking part in the study. When we write about the study to share it with other researchers,
we will write about the combined information we have gathered. The survey data will be kept
confidential and there will be no link to identifiers anywhere, nor any code lists. De-identified data
from this study will be retained for future research purposes in a security repository and a secure
folder on the Investigator’s secured personal computer which requires a login and password only
known to the Investigator. Data will be collected electronically over secured, encrypted SSL/TLS
connections.
9.

What happens if you choose to no longer take part in the study - If you decide to take part in

the study you still have the right to decide at any time that you no longer want to continue. You will
not be treated differently if you decide to stop taking part in the study.
10.

Contact information – If you have questions, suggestions, concerns, or complaints about the

study, you can contact the investigator at 731-267-9589, or the Faculty Advisor, Dr. Jeffery
Wilson at 901-678-3428. If you have any questions about your rights as a volunteer in this
research, contact the Institutional Review Board staff at the University of Memphis at 901-6782705.
* 1. I have read this informed consent. I understand each part of the document and I freely
and voluntarily agree to participate in this study.
I agree
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Teacher Candidates' Perceptions of Technology Application in the Classroom
Demographics

Choose the one response that best describes you.
1.

What is your gender?
Female
Male

2.

What is your age?
18 to 24
25 to 34
35 to 44
45 or older

3.

What is your ethnicity? (Please select all that apply.)
American Indian or Alaskan Native
Asian or Pacific Islander
Black or African American
Hispanic or Latino
White / Caucasian
Prefer not to answer

Other (please specify)
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4.

What is your GPA?
3.6 - 4.0
3.1 - 3.5
2.6 - 3.0
2.1 - 2.5
2.0 or below

5.

What grade level did you teach during your student teaching experience?
Early Childhood (Prek-3)
Elementary (K-6)
Middle Grades (4-8)
High School (9-12)
Special Education

6.

What is your area of endorsement?
Early Childhood (PreK-3)

Social Studies

Elementary Education (K-6)

Physical Education

Middle Grades (4-8)

Fine Arts

English

Foreign Language

STEM

Special Education

Other (please specify)

Teacher Candidates' Perceptions of Technology Application in the Classroom
Part 1 Competence Survey

1.

I can resolve hardware problems in case of complete shutdown of the computer system.
Strongly disagree

Disagree

Neither disagree nor agree
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Agree

Strongly agree

2.

I can resolve software problems in case of program failure.
Strongly disagree

3.

Disagree

Neither disagree nor agree

Agree

Strongly agree

I can use the following media formats to facilitate communication and learning:
Neither disagree nor
Strongly disagree

Disagree

agree

Agree

Strongly agree

Marker boards
(visuals and text)
PowerPoint slides (text
and visuals)
CDs (voice and music)
DVDs (video)
Computer multimedia
(audio, text, and video)

4.

I can apply technology to help promote discovery or inquiry to assist students with:
Neither disagree nor
Strongly disagree

Disagree

agree

Agree

Strongly agree

Problem-solving
Critical thinking
Memorization
Recall

5.

I can manage student learning tasks using the following technology-enhancement tools:
Neither disagree nor
Strongly disagree

Disagree

agree

Classroom management
software
Test generator software

Rubric generator
software
Attendance software
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Agree

Strongly agree

I practice tea
7. by using the following productivity software programs:
6.

Never

Seldom

Sometimes

Frequently

Always

Word
Excel
PowerPoint

8.

I can apply emerging technologies to motivate my students, e.g. wikis, podcasts, twitcasting,
iMovie, clickers.
Strongly disagree

9.

Disagree

Neither disagree nor agree

Agree

Strongly agree

Agree

Strongly agree

I am capable of evaluating and selecting educational software.
Strongly disagree

10. I

Disagree

Neither disagree nor agree

am capable of integrating the following in classroom lessons:
Neither disagree nor
Strongly disagree

Disagree

agree
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Agree

Strongly agree

Drill and practice
Tutorial software
Interactive whiteboard
Simulation software
programs
Image editing software,
e.g. Photoshop
Concept mapping
software, e.g. Inspiration
Screen capture
software, e.g. Camtasia
Movie maker software,
e.g. Adobe Flash

11.

I can apply technology to pedagogical content.
Strongly disagree

12.

Disagree

Neither disagree nor agree

Agree

Strongly agree

I integrate technology in my lessons to comply with state and/or district standards.
Strongly disagree

Disagree

Neither disagree nor agree

Agree

Strongly agree

Teacher Candidates' Perceptions of Technology Application in the Classroom
Part 2 Self-Efficacy Survey

1.

I have positive experiences working with a variety of technologies.
Strongly disagree

2.

Disagree

Neither disagree nor agree

Agree

Strongly agree

I am confident teaching my students how to use technology in the classroom.
Strongly disagree

Disagree

Neither disagree nor agree
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Agree

Strongly agree

3.

My personal behaviors adapt well to technology use.
Strongly disagree

4.

Neither disagree nor agree

Agree

Strongly agree

Disagree

Neither disagree nor agree

Agree

Strongly agree

Disagree

Neither disagree nor agree

Agree

Strongly agree

Disagree

Neither disagree nor agree

Agree

Strongly agree

Agree

Strongly agree

I often experience computer/technology anxiety.
Strongly disagree

9.

Disagree

I can apply current research on teaching and learning with technology when preparing lesson
plans.
Strongly disagree

8.

Strongly agree

I am efficient in performing troubleshooting tasks imposed by technology.
Strongly disagree

7.

Agree

I inject personal time to learn and practice how to use the technology for my teaching
practice.
Strongly disagree

6.

Neither disagree nor agree

I am not intimidated by technology.
Strongly disagree

5.

Disagree

Disagree

Neither disagree nor agree

I offer my students great opportunities to become technology literate.
Strongly disagree

Disagree

Neither disagree nor agree
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Agree

Strongly disagree

10.

I am confident teaching my students how to use the following technologies:
Neither disagree nor
Strongly disagree

Disagree

agree

Agree

Strongly agree

Prepare written text
Create charts and
graphs
Perform an internet
search
Use presentation
software
Capture images

Teacher Candidates' Perceptions of Technology Application in the Classroom
Part 3 Environment Survey

1.

How important is it for students to learn how to use technology?
Not at all important

2.

Moderately important

Important

Very important

How important is it for teachers to be capable in identifying concepts related to specific
technologies?
Not at all important

3.

Somewhat important

Somewhat important

Moderately important

Important

Very important

How important is it for teachers to be capable of creating an environment embedded with
technology?
Not at all important

Somewhat important

Moderately important
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Important

Very important

4.

How important is it for teachers to be able to organize a curriculum that calls for

technological strategies to increase student learning?
Not at all important

5.

Moderately important

Important

Very important

How important is it for teachers to use technology for assessment and evaluation?
Not at all important

6.

Somewhat important

Somewhat important

Moderately important

Important

Very important

How important is it for teachers to use technology to support learner-centered strategies

that address the diverse needs of students?
Not at all important

7.

Somewhat important

Moderately important

Important

Very important

How important is it teachers recognize their role as an educational leader to

model, design and disseminate plans that include the use of educational technology?
Not at all important

8.

Somewhat important

Moderately important

Important

Very important

How important is it for teachers to use technology, such as text message and

email, to form collaborative partnerships with parents and students?
Not at all important

9.

Somewhat important

Moderately important

Important

Very important

How important is it for school districts to offer a variety of professional development

opportunities that facilitate the ongoing development of knowledge, skills, and understanding of
concepts related to technology?
132

Not at all important

10.

Somewhat important

Moderately important

Important

Very important.

How important is it for teachers to be knowledgeable of district/state/national

technology standards to build lessons?
Not at all important

Somewhat important

Moderately important

Important

Very important

Teacher Candidates' Perceptions of Technology Application in the Classroom
Survey Complete

Thank you for participating in our survey. Your feedback is important.
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APPENDIX B
Alignment of Research Questions with Questionnaire Items
Research Question

Related Survey Question Item

1. To what extent do grade level taught Part 1: Items 1, 2
and belief factors predict teacher

Part 2: Items 4, 6

candidates’ perceived competence

Part 3: Belief factors

in using technology?
2. To what extent do grade level taught Part 1: Items 5, 8
and belief factors predict teacher

Part 2: Items 5, 7, 9

candidates’ ability to plan for the

Part 3: Belief factors

integration of technology in the
learning environment?
3. To what extent do grade level taught Part 1: Items 4, 7, 10
and belief factors predict the teacher
candidates’ ability to apply

Part 3: Belief factors

technology in the learning
environment?
4. To what extent do grade level taught Part 1: Items 3, 9, 11
and belief factors predict teacher
candidates’ ability to integrate
technology that comply with state

Part 2: Item 10
Part 3: Belief factors

and/or district standards?
Source: Roberts, C. M. (2010). The dissertation journey: A practical and comprehensive guide
to planning, writing, and defending your dissertation (2nd ed.). Thousand Oaks, CA: Corwin.
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The University of Memphis Institutional Review Board, FWA00006815, has reviewed
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